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Suggestions  llespecting  the  Superstructure  of  Railroads. 
By  Jonx  C.  Trautwixe,  Civ.  Eng.,  Philadelphia. 

I  would  suggest  to  superintendents  of  railroads  now  in  operation, 
the  trial  of  a  few  rods  in  length  of  superstructure  with  string -pieces, 
and  two  sets  of  cross-ties,  as  shown  by  the  following  sketch.  The  bot- 
tom of  the  string-piece  is  supposed  to  be  elevated  about  an  inch  above 
the  ballast.  It  appears  to  me,  that  the  elasticity  insured  to  the  rail 
throughout  its  entire  length  by  this  arrangement,  will  be  found  to  dimi- 
nish to  a  very  great  extent  the  destructive  pounding  action  which  the 
engines  exert  upon  the  rails  of  all  the  superstructures  now  in  use.  Ex- 
perience would  soon  point  out  the  proper  dimensions  and  distances  apart 
Qf  the  timbers  to  be  employed  for  engines  of  any  given  weight,  in  order 


to  insure  the  requisite  degiee  of  elasticity,  ^^hlcll  c\idently  admits  of 
being  varied  to  any  extent  which  may  be  found  desirable.  The  in- 
creased quantity  of  timber  involved  in  this  proposed  plan  is  a  manifest 
objection  to  it;  but  experience  only,  can  indicate  whether  the  attend- 
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ant  advantages  Tvliich  it  possesses,  may  not  more  tlian  counterbalance 
this  objection,  together  with  any  others  to  which  it  may  be  liable.  Be- 
side the  greater  presumed  durability  of  the  rail,  from  the  fact  that  710 
portion  of  it  rests  on  a  rigid  support;  we  should  secure  a  much  more 
eflScient  rail-joint ;  inasmuch  as  the  joints  would  rest  upon  the  upper 
cross-ties,  instead  of  betioeen  the  ties,  as  is  the  present  preferred  prac- 
tice; thus  combining  increased  strength  of  joint,  with  greater  lyii- 
formity  of  elasticity.  We  also  should  elevate  the  rail  more  beyond  the 
influence  of  snow.  Moreover,  should  this  expedient  enable  us  to  obtain 
that  certain  (uncertain  ?)  amount  of  elasticity  of  rail  which  all  engi- 
neers concede  to  be  so  important  a  desideratum,  it  will  doubtless  lead 
to  the  adoption  of  more  efficient  supports  for  the  lower  cross-ties  them- 
selves ; — supports  which  may  extend  below  the  influence  of  rain  and 
frost ;  and  thus  effect  a  very  important  reduction  of  expense  for  rec- 
tification of  the  track, — beside  dispensing  with  the  use  of  ballast. 

The  great  objection  to  the  employment  of  such  supports  hitherto, 
has  been  the  increased  rigidity  of  track  attendant  on  them,  and  by 
which  the  destruction  of  the  rail  is  greatly  accelerated.  But  if  we  caa 
devise  a  means  of  modifying  or  entirely  annulling  this  rigidity  in  the 
rail,  by  a  process  entirely  independent  of  the  foundation  on  which  the 
rail  rests,  then  this  objection  vanishes  ;  and  the  way  seems  to  open  for 
arriving  at  a  much  more  perfect  superstructure  than  has  hitherto  been 
used. 

I  hope  that  the  subject  may  be  regarded  by  some  of  our  intelligent 
superintendents  as  being  of  suSicient  interest  to  induce  them  to  make  a 
trial  of  it,  if  only  for  a  few  lengths  of  rail;  and  to  communicate  the 
result  through  your  valuable  Journal. 


Substitute  for  Feed  Pumps  and  Donkey  Engines* 

A  very  curious  apparatus,  called  an  Automatic  Injector,  invented 
by  M.  H.  Giffiird,  and  made  by  M.  H.  Flaud,  the  well-known  engineer 
of  Paris,  has  recently  attracted  considerable  attention  amongst  scien- 
tific and  practical  men  in  France.  The  apparatus  has  been  adopted 
by  the  Director  General  of  Naval  Construction  in  France ;  and  has 
already  been  ordered  by  more  than  one  well-known  firm  in  the  north 
of  England. 

The  object  of  the  apparatus  is  to  supply  water  to  the  boilers  of  steam 
engines,  or  other  steam  apparatus,  by  means  of  the  force  of  the  steam 
contained  in  tlie  boiler  alone,  and  to  return  to  the  boiler  all,  or  very 
nearly  all  of  the  heat  contained  originally  in  the  steam  thus  used  as 
the  motor  for  supplying  water  to  the  boiler.  It  works  without  any  aid 
from  machinery;  it  is,  in  fact,  perfectly  automatic,  as  the  title  implies, 
and,  consequently,  it  acts  equally  well  when  the  steamboat,  locomotive, 
or  engine  to  which  it  is  attached,  is  in  motion,  or  at  rest. 

A  B  is  the  pipe  bringing  steam  from  the  boiler;  CD  another  pipe  or 
chamber  which  receives  the  steam  from  the  former  through  the  holes 
at  D — this  latter  pipe  terminates  conically;  e  F,  small  piston  or  rod 

*  From  tb«  Loud.  Mechanics'  Mag.,  April,  1S59. 
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■working  by  means  of  a  screw  or  handle,  F  m;  this  serves  to  regulate 
or  prevent  entirely  the  passage  of  the  steam  ;  G  is  a  suction  water  pipe. 
The  -water  is  drawn  up  into  the  chamber  which  surrounds  the  conical 
end  of  the  steam  pipe  C  D,  and  passes  through  the  opening  marked  by 
an  arrow  between  ii  H.  The  space  left  for  the  exit  of  the  water  is  regu- 
lated by  means  of  the  lever  and  screw  L,  which  moves  the  steam  pipe, 
or  chamber,  c  D,  in  either  direction ;  i  J,  is  a  passage  to  carry  the  water 
to  the  boiler,  together  with  the  steam  which  communicates  to  the  water 
a  portion  of  the  force  with  which  it  is  charged  by  the  pressure  in  the 
boiler;  o  is  a  valve  to  prevent  the  return  of  the  water  from  the  boiler 
when  the  apparatus  is  out  of  work ;  P  leads  directly  to  the  boiler ;  Q 
is  a  screw  stopper,  to  allow  of  re-adjustment  or  cleansing  of  the  valve; 
K  is  a  tube  which  carries  off  any  superabundant  water  which  may  col- 
lect in  the  space  around ;  i  R  is  an  opening  with  a  sliding  corner, 
through  which  the  action  of  the  apparatus  may  be  distinctly  seen;  the 
steam  and  water  combined  forming  a  continual  and  rapid  stream  be- 
tween the  parts  H  and  I.  , 


To  work  the  apparatus — the  diameter  of  the  water  supply  pipe  being 
calcvdated  to  give  the  necessary  amount  of  water — the  rod  E  F  is  moved 
forward  by  the  handle  Ji,  until  the  conical  end  of  the  rod  stops  the 
orifice  of  the  cone.  The  steam  cock  in  the  pipe  A  B  is  then  turned  on; 
the  screw  handle  M  is  then  turned  back  a  turn  or  so,  to  permit  a  small 
quantity  of  steam  to  pass.  The  steara  in  its  rapid  passage  creates  a 
vacuum  in  the  chambers  of  the  apparatus,  and  the  water  rushes  up  the 
pipe  G  into  the  space  above.  As  soon  as  the  water  has  entered,  the 
handle  is  turned  round  so  as  to  draw  back  the  conical  rod,  and  permit 
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free  passage  to  the  steam ;  the  -water  is  then  carried  rapidly  into  the 
boiler,  and  ceases  to  run  off  by  the  discharge  pipe  K. 

The  principle  upon  which  the  apparatus  is  based  is,  that  as  the  pres- 
sure is  equal  upon  all  the  interior  surface  of  a  steam  boiler,  and  con- 
sequently as  each  unit  of  surface  sustains  the  same  pressure,  if  the 
steam  is  taken  from  the  boiler  into  the  apparatus  by  a  larger  orifice 
than  that  through  which  it  is  returned,  the  force  of  entry  of  the 
steam  will  be  in  greater  proportion  to  the  dimensions  of  the  two  Ori- 
fices ;  or,  in  other  words,  steam  brought  from  a  boiler  through  a  pipe  of 
a  given  diameter,  can  easily  be  forced  into  the  boiler  again  through 
the  other  end  of  the  pipe,  provided  it  have  a  much  smaller  aperture. 
In  the  machine  in  question,  the  entering  orifice  bears  but  a  very  small 
proportion  to  that  of  the  supply  pipe,  because  it  is  necessary  to  allow 
for  the  loss  of  force  occasioned  hy  the  action  of  the  water  upon  the 
steam. 

In  the  above  cut  the  apparatus  is  represented  in  a  horizontal  dispo- 
sition,' whereas  it  is  now  made  vertical,  but  the  only  difierence  in  the 
arrangement  of  the  parts  is  the  curving  do^iuwards  of  the  two  water- 
pipes  G  and  K. 

For  the  Journal  of  the  Franklin  Institute, 

Mechanical  Expansion  Table.  By  James  II.  Warxek, 
Engineer  Corps,  U.  S.  N. 

The  expansive  properties  of  steam  have  become  so  familiar  to  engi- 
neers generally,  that  to  present  an  example  bearing  upon  the  subject 
may  appear  somewhat  presumptuous.  But  the  following  is  simply  a 
mechanical  method  of  doing  that  which  is,  perhaps,  better  done  with 
figures.  This  table  (Plate  I,)  is  based  upon  Marriotte's  law  of  expan- 
sion:— that  the  pressure  decreases  in  an  inverse  ratio  with  the  distance 
to  which  the  steam  is  expanded,  and  of  which  it  is  a  linear  exemplifi- 
cation. 

The  dimensions  of  figure  may  be  considered  those  of  a  steam  cylin- 
der, the  vertical  lines  forming  divisions  of  length,  the  horizontal  lines 
indicating  pressures  of  steam.  These  divisions  are  equal  in  the  dia- 
gram, but  the  divisions  of  length  are  not  required  to  be  the  same  as 
the  vertical,  or  those  representing  pressures  of  steam;  and  although 
limited  in  the  Plate  to  48  inches,  and  30  pounds  per  square  inch,  may 
be  carried  in  either  direction  to  any  desirable  extent. 

In  explanation,  let  the  pressure  of  steam  be  30  pounds,  cut  ofi"  at 
24  inches,  and  cxpaTuled  to  48  inches,  to  find  pressure  at  end  of  stroke. 
Bring  the  edge  of  the  intersector  to  the  junction  of  the  vertical  line 
corresponding  to  the  distance  to  which  the  steam  is  expanded,  and  the 
2)ressn)-e  line  30.  Then  the  point  where  the  intersector  cuts  the  verti- 
cal or  cut-off  line  24,  indicates  the  press' re  of  steam  expanded  to  48 
inches  equal  15  pounds.  The  conditions  being  the  same  to  find  pres- 
sure at  36  inches,  bring  the  intersector  to  the  lines  30  and  36,  repre- 
senting pressure  and  distance.  Upon  the  cut  ofi"  line  we  find  20  pounds, 
the  required  pressure. 

Suppose  the  pressure  of  steam  equal  25  pounds,  cut  ofl'  at  8  inches, 
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and  cxpanrled  to  45  inches,  brin;;  the  intersector  to  junction  of  pres- 
sure line  25,  and  distance  line  45,  we  find  upon  the  cut  off  line  8,  the 
pressure  4,  4  pounds.  The  same  pressure  is  required  for  any  other  pres- 
sure and  distance.  The  intersector  operating  upon  the  gicen  pressure 
line, for  any  distance  throughout  the  length,  the  required  pressure  will 
be  indicated  upon  the  cut  off  line. 

This  table  constructed  upon  a  larger  scale  will  admit  of  decimal  and 
other  subdivisions,  giving  the  pressure  sufEcientl''  correct  for  practical 
purposes. 

The  pressures  as  noted  upon  the  cut  off  line  are  the  ordinates  to  a 
hyperbolic  curve  corresponding  to  that  degree  of  expansion. 


Ye  Anatomic  of  ye  Enginccre.* 

The  Indian  Punch  has  the  following: — Although  an  arch  man,  yet 
is  he  never  forgetful  of  gravity;  and  though  he  danineth  and  blasteth 
more  than  any  other  man,  he  piqueth  himself  on  being  always  correct 
in  his  terms:  he  is  a  dab  at  algebra,  for  which  a  Y  Z  is  needful:  he  is 
a  very  Noah  at  describing  arcs.  Though  he  secketh  not  after  taverns 
lie  is  conversant  with  sines,  and  payetli  due  attention  to  his  cosines  and 
sick  Aunts.  Even  though  not  wealth}',  he  hclpeth  to  establish  many 
a  bank.  lie,  ever  kind  and  hospitable,  supplieth  chairs  for  sleepers, 
and  though  addicted  to  rail  is  never  forgetful  of  the  tender:  he  is  a 
dutiful  subject  and  though  often  in  hot  water,  ever  payeth  fit  attention 
to  the  Governor.  He  is  somewhat  of  an  ornithologist,  knoweth  all 
about  cranes  and  crows,  kites,  tumblers,  and  cocks  for  hengines,  and 
moreover  maketh  wire  ducks  to  aid  his  resonant  steam  eagles  to  fly, 
lie  is  also  somewhat  of  an  entomologist,  understanding  flies,  crabs, 
worms,  and  such  likes,  and  not  above  taking  notice  evei;  of  a  cows 
ticks.  Though  partial  to  hydraulics  he  is  not  otherwise  9,  vollicking 
man,  yet  is  at  home  in  high  dressed  attics,  where  he  of'ton  raaketh  use 
of  new  mattocks  in  his  area  speculations.  He  is  a  peaceful  man,  though 
well  versed  in  triggernometry,  and  in  the  habit  of  making  great  use  of 
switches  in  various  ways.  lie  is  of  levelling  tendencies,  yet  sometimes 
wisheth  he  were  monarch  of  all  he  surveyed^  He  is  the  most  progres- 
sive of  mortals,  axing  his  way  through  forests  and  picking  it  through 
rocks,  and,  paradoxical  as  it  may  seem,  he  opens  a  country  \>j  putting 
locks  on  the  rivers  and  keys  on  the  banks.  He  is  by  no  means  a  hater- 
o'  docks  roan,  but  well  versed  in  dry  dock  trinal  subjects,  and  wouldl 
never  desire  to  pull  down  the  church  unless  it  stood  in  the  way  of  a. 
railroad.  He  reverenceth  the  institutions  of  his  country,  because  in 
them  he  recognlzeth  the  mechanical  powers,  The  Press  he  rightly 
regardeth  as  the  lever;  the  ten-pound  voters  as  the  small  end  of  the 
wedge;  the  House  of  Lords  as  the  inclined  plane,  and  the  Commons  as 
the  screw:  the  Army  heconceivctU  to  be  both  hammer  and  tongs  couit 
bined,  the  Navy  a  series  of  pulleys,  and  country  justices  in  general 
pumps.  His  affection  for  the  constitution  is  unbounded,  for  he  only 
regards  it  in  the  light  of  the  common  wheel. 

*  Prom  the  I^ojuiQil  BMilctor,  No.  84G.  ^  ^  l^ 


On  the  Burning  of  Welsh  Stemn  Coal  in  Locomotive  Engine^.* 

Bv  J.  TOMLIXSOX. 
[Read  at  the  InstUntion  of  Meclianicol  Enirineer?.] 

The  use  of  coal  in  locomotive  engines  Laving  become  almost  tlie  rule, 
the  ■writer  oflers  the  following  results  of  a  series  of  trials  he  has  made 
with  the  steam  coals  of  South  "Wales,  in  locomotive  engines  upon  the 
Taff  "N'^ale  Railway,  in  comparison  with  the  best  descriptions  of  coke  to 
be  had  in  the  same  district ;  as  there  has  hitherto  been  a  difficulty  in 
the  use  of  that  description  of  coal  for  such  a  purpose  almost  amount- 
ing to  prohibition,  from  the  fact  that  in  all  previous  trials  a  failure  has 
resulted  from  the  burning  of  tlie  firebars.  This  failure  of  the  AVelsh 
steam  coal  in  locomotive  engines  has  been  hitherto  attributed  to  the 
firebars  becoming  clinkercd  over;  but  the  results  of  the  trials  described 
in  the  following  paper  appear  to  show  that  the  failure  has  arisen  from 
an  entirely  difierent  cause,  and  one  that  can  be  completely  obviated. 

The  writer  was  originiilly  driven  to  the  use  of  coal  alone  for  carry- 
ing on  the  traffic  of  the  Tatf  Yale  Railway  in  January,  3858,  in  conse- 
quence of  the  continued  strike  of  the  colliers  in  the  Rhondda  Valley, 
■where  the  coking  coal  is  obtained.  Previous  to  that  time  little  or  no 
coal  had  been  used  in  locomotives,  owing  to  the  good  quality  and  low 
price  of  the  coke ;  and  from  the  idea  that  coal  could  not  economically 
compete  with  coke  for  the  heavy  work  of  this  line,  and  also  from  the 
known  difficulties  to  be  overcome  in  its  employment.  The  transition 
from  coal  to  coke  being  sudden  and  unprepared  for,  it  became  neces- 
sary to"  ■watch  the  matter  closely,  so  as  to  determine  which  of  the  va- 
rious descriptions  of  coal  would  answer  the  purpose  best,  and  to  arrange 
its  treatment ;  more  especially  as  at  the  outset,  from  the  various  quali- 
ties of  coal  that  had  to  be  used,  the  firebars  were  continnally  being 
burnt  out,  and  seldom  coidd  be  made  to  last  two  days  without  passing 
through  the  hands  of  a  smith  to  be  separated  and  straightened  ;  even 
then  several  bars  a  day  were  totally  destroyed  in  each  engine,  some 
engines  having  had  two  entire  new  sets  a  day  to  run  100  miles.  After 
careful  consideration  of  the  subject  it  was  decided  to  use  only  one  de- 
scription of  coal;  the  preference  was  then  given  to  the  steam  coal  over 
the  bituminous,  as  being  more  pure  in  its  composition,  and  smokeless; 
and  after  attentive  observation  and  trials  the  Aberdare  Four  Feet  Vein 
coal  was  chosen.  With  this  coal  it  was  found  that  the  least  damage 
was  done  to  the  firebars,  and  the  best  result  obtained  by  workino-  the 
engine  with  a  very  thin  fire,  say  not  exceeiling  9  inches  with  a  mode- 
rate load,  and  slightly  thicker  as  the  load  increased,  not  however  ex- 
ceeding 15  inches  in  any  case.  In  working  with  a  light  train  or  down 
hill  with  a  loaded  train,  it  was  found  advantageous  to  keep  even  a  more 
shallow  fire  than  9  inches;  for  the  blast  being  very  light  (as  little  or 
no  traction  is  required  down  hill  on  this  railway),  the  supply  of  steam 
could  not  be  kept  up  unless  the  air  were  admitted  with  little  difficulty; 
it  is  however  necessary  to  be  prepared  in  case  of  being  stopped,  and 

*  From  tbc  Lond.  Civ.  Eng.  and  Arch.  Jour.,  May,  lSo9. 
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therefore  a  bright  fire  was  a  desideratum  which  could  not  be  obtained 
unless  it  were  kept  thin. 

The  injury  to  the  firebars  was  however  still  a  great  item,  notwith- 
standing all  the  care  that  could  be  bestowed  on  them  ;  for  it  is  difficult 
to  get  a  number  of  men  to  attend  implicitly  to  rules  which  give  them 
more  trouble  than  they  have  previously  been  accustomed  to.  The  writer 
therefore  was  induced  to  try  an  experiment  by  covering  up  the  entire 
surface  of  the  bars  with  small  pieces  of  firebrick,  not  exceeding  3  ins. 
cube,  and  putting  the  fire  on  them,  so  as  to  prevent  the  direct  action 
of  the  fire  on  the  iron  of  the  bars ;  and  it  was  found  that  from  the  clean 
nature  of  the  coal  no  bad  result  took  place  in  the  generation  of  steam, 
while  the  bars  now  received  little  or  no  injury.  This  plan  has  conse- 
quently been  generally  adopted,  but  with  the  partial  substitution  of 
clinker  from  stationary  engines  instead  of  firebrick  alone.  It  has  com- 
pletely obviated  the  difficulty  of  the  bars  being  burnt,  and  a  set  of  bars 
will  now  last  on  an  average  four  months,  running  about  100  miles  a 
day.  It  is  also  attended  with  a  beneficial  result ;  for  the  small  coal, 
instead  of  passing  directl}'  into  the  ashpan  unconsumed  ;  adheres  par- 
tially to  the  red-hot  brick  and  clinker,  and  is  consumed ;  and  notwith- 
standing that  the  Welsh  steam  coal  falls  readily  to  small,  and  has  little 
if  any  binding  property,  the  engines  can  run  100  miles  without  clean- 
ing out  the  aslipan.  Another  description  of  coal  containing  a  larger 
percentage  of  ash  has  also  been  tried  for  getting  up  steam  and  making 
the  first  fire  to  start  with,  which  clinkering  slightly  on  the  bars  most 
efiectually  protected  them  from  burning  :  the  use  of  this  coal  was  how- 
ever limited  to  5  cwt.  per  day  for  each  engine. 

To  place  the  engine  more  out  of  the  control  of  the  men,  the  plan 
was  adopted  which  had  been  in  use  on  other  engines,  of  perforating 
the  shield  of  the  firedoor  and  drilling  five  or  six  two  inch  holes  in  the 
door  itself,  so  as  to  admit  a  little  air  above  the  fire ;  this  was  found 
useful  not  only  in  assisting  combustion,  but  also  in  preventing  the  blast 
from  lifting  the  small  particles  of  coal  and  thereby  choking  the  tubes. 

Having  so  far  succeeded  in  efficiently  working  the  traffic  entirely 
with  coal,  and  finding  the  engines  were  working  the  trains  with  a 
smaller  weight  of  fuel  than  they  had  previously  done,  the  writer  was 
disinclined  to  return  to  coke  without  good  reason,  after  the  experience 
he  had  had.  A  series  of  experiments  was  therefore  made  to  test  the 
commercial  value  of  each  description  of  fuel.  The  first  series  of 
experiments  was  made  with  an  engine  working  the  regular  mineral 
trains,  with  Aberdare  Four  Feet  coal  and  Rhondda  Valley  best  coke: 
the  second  series,  with  the  same  coal  and  coke,  with  a  special  train  of 
thirty-five  loaded  coal  wagons  weighing  269  tons,  run  at  the  regular 
speeds  of  the  ordinary  trains  of  about  111-  miles  per  hour:  the  third 
series,  with  various  fuels,  with  a  special  train  of  forty  loaded  coal 
wagons  weighing  314  tons,  run  at  a  speed  of  twenty  miles  per  hour  up 
the  hill  and  twelve  miles  down  (twelve  miles  per  hour  being  the  limit 
down  hill  with  loaded  trains) :  and  the  fourth  series,  with  bastard  steam 
coal  and  Aberdare  Nine  Feet  coal :  the  former  of  those  has  a  larger 
percentage  of  ash  and  more  bituminous  property,  the  only  objection 
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to  its  use  being  tlie  smoke :  it  does  not  burn  the  bars,  and  is  fully  as 
economical  as  the  pure  steam  coal. 

The  whole  series  of  experiments  were  made  with  the  same  engine 
and  by  the  same  engineman.  The  engine  is  of  the  following  dimen- 
sions: cylinders  It)  inches  diameter  and  24  inches  stroke;  six  wheels 
coupled,  4  ft.  G  ins.  diameter ;  firebox  3  ft.  6  ins.  square  by  4  ft.  10 
ins.  high ;  15G  tubes,  1-3  ft.  3  ins.  long  by  2  inches  diameter,  and  No. 
11  to  No.  14  wire  gauge  thickness;  safety  valves  loaded  to  a  pressure} 
of  110  lbs.  per  square  inch. 

The  following  table  gives  the  general  results  of  the  whole  of  the  ex- 
j)eriments,  showing  the  quantity  of  fuel  consumed  per  ton  per  mile,  the 
((uantity  of  water  evaporated  per  pound  of  fuel,  and  the  average  speed 
of  the  train  durinf;  runnina; : — 


Description  of  Fuel. 

Fuel 

consumed 

Water 
evaporated 

Speed 
in  running 

per  ton  per 
mile. 

per  pound 
of  fuel. 

miles 
per  hour. 

C,ial— Ahonlai-e  Four  Feet  Vein, 
CoA-e— KhonJda  Valley  Best  Coke, 

lb. 
•127 
•172 

lbs. 
7-03 
7-62 

miles. 
11-') 
11-5 

Coal— .\berdare  Four  Feet  Vein, 
Co/fe— Rlioiidda  Valley  Best  Coke, 

-130 

•124 

8.S7 
8-34 

11 -.5 
11-3 

CoA-f— Rhondda  Valley  Best  Coke, 
Coal — Abcrdare  Four  Feet  Vein,  lump, 
Coal—          "         lialC  lump  and  half  small. 

•136 
•l.!3 

7.54 
773 
7-11 

168 
16.5 
14-8 

Coal— RhonddaValloy  Bastard  SleamCoal 
Coal — Aberdare  Nine  Feel  Vein, 

•110 

•112 

863 
815 

11-5 
11-5 

The  results  in  the  consumption  of  fuel  showing  in  all  cases  slightly 
in  favor  of  the  coal,  they  may  fairly  be  considered  equal ;  and  as  the 
abuse  of  the  engine  when  burning  coal  is  more  easily  detected  than 
when  using  coke,  this  forms  a  further  advantage  in  favor  of  coal.  The 
preference  may  also  be  given  to  coal  over  coke  for  the  freedom  in  ge- 
nerating steain,  which  will  allow  the  blast  pipe  to  be  of  larger  dimen- 
sions than  when  burning  coke.  This  has  been  clearly  shown,  as  the 
engines  are  now  maintaining  steam  at  100  to  110  lbs.  per  square  inch 
with  coal,  with  the  same  sized  blast  pipes  as  were  used  previously  for 
80  lbs.  with  coke ;  and  the  firebars  have  also  been  placed  closer  toge- 
ther, the  air  spaces  being  reduced  from  1  inch  to  §-inch.  Hence  the 
writer  thinks  it  may  be  concluded  that  the  Welsh  smokeless  coal  may 
be  economically  used  in  substitution  for  coke ;  and  that  where  failures 
have  taken  place  previously,  they  are  to  be  attributed  to  the  very  great 
beating  power  of  the  coal ;  and  that  the  dilBeulty  with  firebars  has 
resulted  not  from  clinker,  but  from  the  absence  of  a  proper  protection 
for  the  iron  of  the  bars,  so  that  with  heavy  firing  the  beat  has  struck 
downwards  and  fused  the  bars  themselves. 
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Nearly  all  the  engines  on  the  Taff  Yale  Railway  are  now  burning 
Welsh  steam  coal  entirely;  they  take  with  each  train  a  load  of  eighty 
empty  wagons  averaging  2>\  tons  each  or  260  tons  total,  up  an  aver- 
age rising  gradient  of  1  in  309,  at  from  13  to  14  miles  per  hour  with- 
out any  inconvenience. 

The  composition  of  the  Aberdare  Four  Feet  Vein,  the  coal  now  in 
use  in  these  engines,  is 

Carbon,  .  .  .  9025 

Hydrogen,     .  .  .  41 2 

Osvgen,  .  .  .  2'U5 

IVitrogen,  &c.,  .  .  213 

Ash,  .  .  .  1-25 


100  00 

It  is  therefore  practically  coke,  and  requires  only  proper  treatment  for 
substitution  in  the  place  of  coke.  Another  great  advantage  in  the  use 
of  this  coal  over  all  others  in  locomotive  engines  is  its  almost  entire 
freedom  from  smoke,  thus  rendering  any  plan  of  smoke-burning  unne- 
cessary, not  even  a  steam  jet  being  required  when  the  engine  is  stand- 
ing. 

The  advantage  of  slow  speed  is  so  distinctly  shown  in  the  results 
obtained  that  the  writer  considers  this  point  as  worthy  of  more  atten- 
tion than  it  usually  receives  on  railways;  for  a  slow  speed  not  only 
economizes  the  quantity  of  fuel  consumed  by  diminishing  the  resistance 
of  the  train,  but  also  increases  the  evaporative  duty  obtained  from  it. 

Discussion. — Mr.  Tomlixson  explained  that  the  firebrick  was  merely 
broken  up  into  small  pieces  of  about  3  inches  cube,  and  thrown  in 
roughly  with  a  shovel  in  a  single  layer  over  the  grate,  so  as  to  cover 
the  firebars  ;  it  was  found  to  last  a  long  time,  and  in  one  special  trial 
that  he  had  made  to  ascertain  its  durability  the  fire  was  not  dropped 
for  six  days,  the  engine  running  continuously  100  miles  per  day,  and 
at  the  end  of  that  time  the  firebrick  still  remained  as  an  cificient  pro- 
tection for  the  grate  bars.  The  thickness  of  the  fire  was  an  important 
point :  it  might  be  9  or  10  inches  thick  at  the  sides,  where  the  absorb- 
ing surfaces  of  the  firebox  kept  down  the  temperature ;  but  should  be 
as  thin  as  possible  in  the  centre,  so  that  the  bars  could  just  be  seen 
through  it,  for  the  bars  would  go  down  in  the  centre  in  spite  of  all  pre- 
cautions, unless  the  fire  was  kept  very  thin,  on  account  of  the  intense 
heat.  By  the  experiments  the  injurious  cfiect  of  increased  speed  was 
remarkably  shown,  not  only  in  increaseil  consumption  of  fuel,  but  also 
in  diminished  evaporative  duty  of  the  fuel,  which  was  reduced  about  10 
per  cent,  by  an  increase  of  speed  of  5h  miles  per  hour,  or  about  50  per 
cent.  In  the  trial  that  he  had  made  of  Newcastle  coal,  he  had  found 
that  the  bituminous  Newcastle  coal  demanded  very  dilTerent  circum- 
stances for  its  economical  consumption,  requiring  a  much  greater  sup- 
ply of  air;  it  consequently  received  imperfect  treatment  in  ordinary 
locomotive  fireboxes,  where  no  provision  was  made  for  an  extra  supply 
of  air  beyond  that  admitted  through  the  grate  ;  so  that  the  evaporative 
duty  obtained  in  the  trial  was  only  5|  lbs.  of  water  per  pound  of  fuel. 
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The  results  of  tlie  trials  in  consumption  per  ton  per  mile  were  not 
always  thoroughly  reliable  ;is  a  means  of  comparison,  on  account  of  the 
rrreat  fluctuation  in  the  -weif^ht  of  trains  down,  some  being  as  much  as 
700  or  800  tons  down  hill,  which  would  materially  affect  the  result ; 
tlie  fall  was  nearly  uniform  from  one  end  of  the  line  to  the  other, 
amounting  to  40il  feet  in  "24  miles,  or  an  average  gradient  of  1  in  309. 
The  coke  cost  12s.  Gc?.  per  ton  and  the  coal  (Js.  ^d.  per  ton  in  the  wagons 
upon  the  railway;  so  that  the  cost  of  fuel  when  coal  was  used  was  little 
mure  than  half  of  that  with  coke,  as  the  consumption  Avas  about  the 
same  in  quantity  to  do  the  same  work. 

Mr.  li.  Laybourn  said  he  had  made  some  trials  of  burning  "Welsh 
coal  in  locomotives  on  the  Monmouthshire  Railwaj',  about  eighteen 
months  ago,  with  coal  from  Nixon's  Deep  DuflVyn  seam,  the  same 
seam  of  coal  as  the  Aberdare  Four  Feet  Vein,  but  found  the  bars  came 
down  in  the  way  described :  this  was  obviated  by  using  inferior  coke 
for  lighting  the  fire,  which  formed  a  portion  of  clinker  over  the  bars 
that  served  to  protect  them ;  by  this  means  he  succeeded  in  using  the 
coal.  He  had  made  a  series  of  experiments,  which  led  him  to  the  adop- 
tiini  of  a  considerable  proportion  of  coal  mixed  with  the  coke  for  the 
locomotives  on  the  Monmouthshire  Railways.  In  the  half  year  end- 
ing December,  1855,  and  previously,  coke  alone  had  been  used,  at  an 
average  rate  in  that  half  year  of  40  lbs.  per  mile  for  all  the  trains, 
])assenger  and  goods,  costing  3-12c?.  per  mile  of  the  trains  for  fuel.  In 
the  following  half  year  to  June,  1856,  a  quantity  of  coal  was  mixed 
with  the  coke ;  and  in  the  next  half  year  to  December,  1856,  this  was 
increased  to  an  average  of  22-73  lbs.  of  coal  per  mile  and  17-85  lbs.  of 
coke,-  making  a  total  consumption  of  40-50  lbs.  per  mile,  at  a  cost  of 
2-56(7.  per  mile  of  the  trains  for  fuel.  The  proportion  of  coal  was  then 
fiu-ther  increased,  and  the  results  were : — 

In  the  hall- 
year  ending             Coal.  Coke.  Total  Consumption.  Cost  of  Fuel. 
June  1857,  39-25  lbs.  5-00  lbs.  4  4  85  lbs.  per  mile.  209rf.  per  mile. 
Dec.   1S57,  39  71  5  20  41-91           "  2-13 
June  185S,  34-15  7-21  41-36           "  2-10 

He  had  not  tried  firebrick,  but  by  getting  up  the  fires  with  inferior 
coke  a  clinker  was  formed  over  the  grate,  which  was  found  to  answer 
the  purpose  of  protecting  the  bars. 

Mr.  ToMi.ixsox  said  that  the  weights  given  in  the  tabular  statement 
of  experiments  were  those  of  the  trains  alone,  independent  of  the  en- 
gine and  tender,  which  would  add  about  45  tons,  the  engine  being 
about  29  tons  weight  and  the  tender  16  tons. 

yiv.  B.  FOTHEBGILL  had  been  engaged  recently  in  experiments  on 
this  subject,  and  he  agreed  entirely  with  the  statements  in  the  paper, 
as  to  the  efficiency  of  coal  for  locomotives  in  place  of  coke;  and  that 
the  quantity  of  coal  required  wa,s  not  greater  to  do  the  same  work,  if 
suitable  provision  was  made  for  its  proper  combustion.  His  experiments 
had  been  made  with  the  partially  bituminous  coal  of  Lancashire  and 
Yorkshire ;  and  he  had  also  made  one  trial  with  the  Welsh  smokeless 
coal  in  a  locomotive  engine,  but  it  was  impracticable  to  complete  that 
trial  in  consequence  of  the  firebars  melting  down  upon  the  trip,  so  as 
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to  stop  the  engine  after  having  run  only  a  short  distance.  It  was  not 
from  defect  of  the  coal  that  this  stoppage  of  the  trial  took  place,  but 
entirely  from  the  melting  of  the  firebars  ;  and  it  was  evident  that  with- 
out some  provision  for  protecting  the  bars  from  melting,  the  Welsh 
smokeless  coal  could  not  be  employed  in  locomotives.  In  two  trials  he 
had  made,  the  cost  of  fuel  for  taking  the  same  train  over  the  same 
distance  of  9G  miles  was  found  to  be  with  coke  at  11*-.  6  J.  per  ton,  '2'2s. 
3c?.;  with  coal  at  5s.  Sd.  per  ton,  9s.  5d. ;  showing  a  saving  of  57  per 
cent,  in  the  cost  of  fuel  consumed  when  coal  was  used.  Locomotive  en- 
gines using  coal  might  always  be  made  to  burn  their  smoke  satisfactorily. 
A  point  of  great  importance  was  the  relative  durability  of  the  boiler 
tubes  and  firebox  with  coal  and  with  coke;  and  after  the  practicability  of 
using  coal  with  great  economy  in  cost  of  fuel  had  been  established,  this 
became  a  serious  question  in  deciding  whether  to  go  on  making  coal- 
burniug  engines  instead  of  coke  engines.  It  had  been  feared  at  first 
that  there  would  be  a  loss  from  more  rapid  destruction  of  the  brass 
tubes  and  copper  firebox  with  coal  than  with  coke ;  and  he  had  been 
recently  engaged  in  an  investigation  of  the  subject  on  the  London  and 
South  Western  Railway,  where  coal-buruing  engines  had  been  worked 
for  a  long  time,  for  the  purpose  of  ascertaining  the  real  lifetime  of  the 
tubes  under  the  two  circumstances.  The  result  was  found  to  be  that 
in  twenty-six  coke-burning  engines  the  average  duration  of  a  set  of 
brass  tubes  was  94,518  miles,  varying  from  65,000  to  127,000  miles, 
according  to  their  quality,  and  the  description  of  coke  used.  But  in 
several  engines  running  with  half  coal  and  half  coke,  the  tubes  had  run 
154,955  miles,  and  were  still  in  good  working  condition ;  and  in  one 
of  these  engines  the  tubes  after  137, 07G  miles  work  were  not  half 
worn  out,  and  were  reduced  in  thickness  only  from  No.  13  to  No.  16 
wire  gauge,  or  from  -095  to  "OGo  inch.  From  the  results  of  this  inves- 
tigation he  was  satisfied  that  the  ordinary  wear  of  the  tubes  was  caused 
mainly  by  the  cutting  and  abrading  action  of  the  hard  particles  of  coke 
drawn  rapidly  through  the  tubes,  and  was  not  entirely  a  chemical  ac- 
tion as  had  been  at  first  supposed;  and  consequently  the  comparative 
softness  of  the  particles  of  coal  greatly  reduced  this  cause  of  wear. 
This  was  illustrated  by  the  wear  that  ordinarily  took  place  in  the  fire 
boxes  of  coke  engines,  in  which  tlie  roof  and  upper  portion  were  re- 
duced only  -j'.t-inch  in  thickness,  whilst  under  the  firedoor  and  at  the 
lower  part  of  the  sides,  where  exposed  to  the  continued  wear  of  the  hard 
pieces  of  coke,  the  thickness  became  reduced  ^-inch  in  the  same  time. 
He  was  satisfied  that  the  durability  both  of  tubes  and  fireboxes  would 
prove  much  greater  with  coal  alone ;  and  that  there  was  no  ground  to 
fear  more  chemical  action  from  sulphur  with  coal  than  with  coke. 

Mr.  ToMLiNSON  said  that  the  quantity  of  sulphur  in  the  Welsh 
steam  coal  was  very  small,  and  was  included  in  the  2-13  per  cent,  of 
nitrogen,  &c.;  in  the  Four  Feet  Vein  the  proportion  of  sulphur  seldom 
exceeded  from  1  to  1}  per  cent.,  and  was  never  more  than  2  per  cent. 

Mr.  W.  G.  Craig  said  he  was  satisfied  that  the  tubes  had  a  much 
greater  durability  with  coal  than  with  coke.  For  the  purpose  of  burn- 
ing coal  he  had  used  a  firegrate  constructed  with  each  alternate  bar 
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raised  one  inch  above  the  others,  making  a  kind  of  hollow  fire,  leaving 
spaces  for  air  to  enter  under  the  fuel ;  the  bars  were  not  found  so  lia- 
ble to  burn  in  that  arrangement  as  with  a  level  grate,  being  protected 
by  a  greater  supply  of  air  on  their  top  surface  ;  a  set  of  bars  now  lasted 
several  weeks  with  coal,  instead  of  only  one  week  as  before  when  they 
were  all  level. 

Mr.  J.  Fenton  observed  that  the  low  evaporative  duty  obtained 
from  the  Newcastle  coal,  when  burnt  without  consuming  the  smoke, 
showed  the  great  importance  of  insuring  a  sufficient  supply  of  air  for 
bituminous  coal,  and  a  considerably  larger  quantity  than  was  required 
for  a  coke  fire. 

Mr.  W.  SjtiTir  remarked  that  he  had  seen  a  construction  of  cast  iron 
channelled  firebars  by  Mr.  Gray,  in  an  application  of  which  every 
alternate  bar  was  raised  about  1 J  inches  above  the  rest :  sloping  notches 
or  channels  were  made  across  the  top  edges  of  the  bars,  to  afford  an 
increased  area  for  supply  of  air  ;  several  sets  were  at  work  in  London, 
burning  coal,  and  they  appeared  to  answer  satisfactorily,  giving  au 
increased  supply  of  air,  and  lasting  longer  than  the  ordinary  bars  from 
the  greater  cooling  effect  of  the  air. 

Mr.  ToMLiNSON  said  he  had  tried  a  set  of  Mr.  Gray's  firebars  for  a 
stationary  engine  grate  under  a  large  Cornish  boiler,  but  had  not  found 
there  was  much  advantage  over  a  set  of  thin  cast  iron  bars  which  he 
had  tried  in  a  companion  boiler  of  the  same  description ;  the  latter 
bars  were  3J  inches  deep  by  |-inch  thick  at  top  and  |^-inch  at  bottom, 
with  |-iuch  spaces.  In  both  boilers  the  firedoors  were  perforated  in 
the  -same  manner  as  the  locomotive  firedoor,  and  provided  with  sliding 
shutters  to  close  the  air  holes ;  there  was  also  a  damper  below  the  fire 
to  shut  up  all  close  when  the  incline  was  not  being  worked.  He  thought 
that  in  practice  the  channels  across  the  bars  were  more  frequently 
filled  witii  dust  than  clear,  and  hence  the  absence  of  any  good  effect 
resulting  from  them.  The  bars  that  he  used  for  locomotives  were 
wrought  iron,  4J  inches  deep  by  |-inch  thick  at  top  and  ,°g-inch  at 
bottom,  and  f-inch  spaces  when  new.  In  some  engines  the  same  set 
had  lasted  five  months  when  burning  about  45  lbs.  of  coal  per  mile  and 
running  about  500  miles  per  week :  their  average  duration  was  about 
three  months,  which  was  gradually  increasing. 

Mr.  R.  Laybourn  observed  that  an  important  consideration  in  the 
matter  was  the  great  variation  in  the  quality  of  coal  obtained  in  differ- 
ent districts,  so  that  a  special  plan  had  to  be  arranged  on  each  differ- 
ent railway  to  suit  the  coal  to  be  used  there.  He  had  made  a  trial  of 
a  plan  of  firegrate  by  JMr.  Jeffreys,  of  the  Shrewsbury  and  Hereford 
Railway,  in  which  the  bars  were  laid  flatways  on  the  side  instead  of 
the  edge,  with  air  spaces  between,  and  partly  overlapping  one  another, 
forming  a  gradually  sloping  surface  from  each  side  of  the  firebox  down 
towards  the  centre;  this  arrangement  proved  successful  in  admitting  a 
larger  supply  of  air,  and  he  found  it  effective  in  burning  the  bitumin- 
ous coal. 

Mr.  Macdslay  observed  that  this  was  similar  to  Mr.  Crampton's 
firegrate,  that  was  used  on  the  French  railways,  except  that  in  the 
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latter  the  bars  were  laid  transversely  instead  of  longitudinally  in  the 
firebox,  forming  a  surface  sloping  down  from  the  firedoor  towards  the 
tube  plate. 

Mr.  E.  A.  CowPER  observed  that  in  Jlr.  Gray's  plan  of  firebars  that 
had  been  referred  to,  the  general  arrangement  he  believed  was  to  have 
J-inch  bars  and  |-inch  air  spaces,  giving  50  per  cent,  area  of  opening 
in  plan  for  the  admission  of  air ;  but  the  efiective  area  was  increased 
to  GO  or  70  per  cent,  by  cutting  sloping  notches  in  the  top  edges  of 
the  bars,  so  that  portions  of  the  top  surface  of  the  bars  were  cut  away. 
He  did  not  know  what  were  tiie  results  of  their  working,  but  thought 
the  use  of  very  thin  bars  fully  answered  the  purpose  required  ;  he 
usually  employed  bars  only  |-inch  thick  at  top  and  |^-inch  at  bottom, 
with  |-inch  spaces. 

Mr.  ToJiLixsoN  said  that  a  set  of  Mr.  Gray's  firebars  had  been  tried 
for  some  time  in  the  "Iron  Duke"  locomotive  engine  on  the  Great 
Western  Railway;  but  he  did  not  think  any  plan  of  stepped  grate  would 
be  suitable  for  burning  the  Welsh  coal,  for  he  found  that  if  any  one  of 
the  ordinary  bars  was  accidentally  left  standing  up  above  the  others, 
from  the  notch  in  the  firebar  frame  not  being  cleaned  out,  it  was  sure 
to  get  burnt  more  than  the  rest. 

Mr.  E.  A.  CowPER  had  heard  that  a  plan  had  recently  been  tried 
in  some  locomotives  on  the  Great  Western  Railway,  for  tipping  up  the 
entire  firegrate  upon  a  centre  bearing,  so  as  to  allow  of  laying  the  fresh 
fuel  en  the  bars,  and  then  covering  it  over  with  the  red  fire  when  the 
grate  was  tipped  back  again  sharply. 

!Mr.  R.  Laybourx  believed  that  was  Mr.  Jeffreys'  plan,  and  was  in- 
tended as  a  mode  of  making  cast  iron  bars  suitable  for  locomotive  fire- 
grates ;  this  was  eficcted  by  never  disturbing  the  cast  iron  bars  on  their 
bed,  and  they  were  never  removed  until  worn  out ;  but  when  the  fire 
had  to  be  dropped  the  whole  frame  was  tipped  over  on  a  centre  bear- 
ing, allowing  the  fuel  to  drop  out.  This  plan  gave  great  economy  in 
the  cost  of  maintenance  of  firebars,  as  cast  iron  was  used  instead  of 
wrought  iron  bars ;  and  the  bars  were  preserved  from  injury  by  avoid- 
ing the  handling  of  them  whilst  hot,  which  was  liable  to  bend  or  break 
them. 

Mr.  J.  Fernie  said  an  arrangement  of  ridged  firebars  had  been 
tried  for  a  stationary  engine  boiler  at  Derby,  on  Mr.  Chanter's  plan, 
in  which  the  top  of  the  bars  was  ridged  or  serrated,  and  every  alter- 
nate bar  was  moved  longitudinally  about  1  or  IJ-  inch  backwards  and 
forwards,  the  intermediate  bars  remaining  stationary ;  the  alternate 
bars  were  moved  by  a  transverse  shaft  provided  with  a  lever,  which 
was  moved  occasionally  by  the  stoker.  These  had  been  in  use  about 
two  years,  and  were  found  to  answer  the  purpose  satisfactorily ;  the 
ridges  on  the  bars  served  to  keep  the  fire  gently  stirred,  preventing 
clinkers  from  adhering  to  the  bars. 

Mr.  W.  G.  Cp.aig  observed  that  for  burning  coal  it  was  requisite  to 

have  the  bars  rather  close  together  and  very  thin,  considerably  more 

so  than  with  coke ;  and  the  object  he  had  in  view  in  using  a  grate  with 

the  alternate  bars  raised  above  the  others  was  to  admit  more  air  under 
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the  fuel,  making  a  kind  of  hollow  fire,  to  prevent  the  bars  from  burn- 
in".  The  firebars  he  used  were  |-inch  thick  at  top  and  J-inch  at  bot- 
tom, with  I  to  |-inch  air  spaces,  and  when  placed  alternately  raised, 
they  could  be  brought  still  closer. 

Mr.  J.  E.  Clift  inquired  whether  a  pan  of  water  had  been  tried 
under  the  firegrate,  to  prevent  the  bars  being  burnt;  that  plan  was 
frequently  used  in  stationary  engines  with  good  results,  and  by  this 
means  he  had  had  firebars  in  constant  use  for  two  years  with  intenSe 
coal  fires  under  gas  retorts,  without  the  bars  burning  away.  There 
was  constantly  a  supply  of  water  under  the  firegrate,  and  the  steam 
risinf  from  it  served  to  keep  the  bars  continually  protected  and  cool. 

Mr.  ToMLixsON  said  he  had  tried  a  jet  of  water  from  the  boiler  kept 
continually  running  under  the  firegrate  of  a  locomotive  during  the 
whole  trip,  but  it  did  not  serve  to  protect  the  bars  from  burning ;  he 
had  not  tried  a  pan  of  water,  but  with  the  jet  there  was  so  much  water 
constantly  supplied  as  to  keep  the  ashpan  full  of  steam,  and  he  thought 
the  eflect  would  be  the  same  as  in  the  use  of  a  pan  of  water. 

Mr.  C.  W.  Siemens  obsei-ved  that  the  efiiciency  of  the  water  below 
the  firegrate  would  depend  a  good  deal  upon  the  quantity  of  ashes 
falling  from  the  fire  ;  if  the  ashes  fell  easily  they  would  keep  up  a  sup- 
ply of  steam  from  the  ashpan  and  preserve  the  bars  from  injury ;  but 
if  much  clinker  wore  formed  on  the  firegrate,  the  water  pan  would  not 
answer,  as  there  would  not  be  steam  enough  to  keep  the  bars  cool. 


On  a  Xew  Sgstcni  of  Axle  Boxes,  not  requiring  Lulricating,  and 
witJiout  LiahiUty  to  Heating.*    By  Alphonse  de  Brussaut. 

The  author  first  recapitulated  the  liability  to  accident  arising  from 
inattention  to  the  constant  greasing  of  the  ordinary  axle  boxes  and 
journals  of  carriages  and  of  machinery,  the  inconvenience  of  accumu- 
lating dust  and  grit  on  the  bearings,  and  the  friction  and  wear  and  tear 
arising  from  these  causes.  He  then  reviewed  the  numerous  inventions 
and  attempts  to  remedy  these  evils,  showing  that  none  of  them  had 
hitherto  successfully  abolished  the  necessity  for  the  expensive  and  un- 
cleanly use  of  some  lubricating  matter.  He  next  proceeded  to  describe 
the  system  which  he  had  introduced,  and  had  applied  somewhat  ex- 
tensively in  France  to  various  classes  of  machinery  in  which  the  use  of 
grease  had  hitherto  been  considered  indispensable.  The  new  apparatus 
was  described  to  consist  of  a  series  of  four,  six,  eight,  or  any  other 
convenient  number  of  cylindrical  rollers  of  the  length  of  the  journal, 
retained  at  certain  distances  apart  from  each  other,  yet  still  united  by 
elastic  bands  of  vulcanized  india  rubber.  These  rollers,  thus  united, 
and  placed  around  the  journal,  would  bo  set  in  motion  by  the  pressure 
of  the  axle,  without  the  possibility  of  collision  with  or  friction  against 
each  other,  or  of  rubbing  upon  the  surface  of  the  journal  or  of  the 
bearing,  and  thus  avoiding  as  much  as  possible  any  friction  or  opposi- 

•  From  the  Lond.  Civ.  Eng.  and  Arch.  Journal,  May,  1859. 
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tion  to  the  motion  of  the  journal.  The  action  of  rolling  being  thus 
substituted  for  sliding,  there  could  not  be  any  abrasion  of  the  sub- 
stances, and  lubricating  became  unnecessary.  The  machines  so  fitted 
were  stated  to  work  with  remarkable  ease  and  steadiness,  and  to  beset 
in  motion  and  the  speed  to  be  kept  up  with  considerable  facility.  No 
inconvenience  had  been  experienced  from  the  fracture  of  the  elastic 
bands  and  shafts,  making  450  to  500  revolutions  per  minute,  working 
perfectly  well,  without  any  symptom  of  heating. 

The  reasons  for  this  action  were  stated  in  a  plain  and  comprehensive 
manner  by  showing  that  in  moving  a  body  of  an  octagonal  form  along 
a  plane  the  action  must  be  either  by  sliding  or  by  rolling ;  in  the  for- 
mer lubrication  was  necessary,  whereas  in  the  latter  the  presence  of 
any  lubricating  matter  would  be  prejudicial.  Extending  the  latter 
principle  to  the  cylindrical  form,  which  was  merely  a  body  having  an 
indefinite  number  of  sides,  it  was  evident  that  by  retaining  these  cy- 
linders apart  by  means  of  the  elastic  bands,  so  as  to  avoid  friction 
against  each  other  or  upon  the  journal  or  the  bearing  surface,  a  prac- 
tically perfect  rolling  motion  would  be  obtained,  and  it  was  contended 
that  by  M.  Brussaut's  system  the  two  material  rci^ults  of  rapid  rotation 
without  heating,  and  a  complete  suppression  of  the  use  of  grease  in  all 
journals  of  machinery  were  arrived  at. 


Clieap  Railway  Fare.* 

"We  see  by  the  time  tables  that  the  South  'Western  Company  are 
carrying  passengers  in  covered  carriages  on  Sundays  to  Portsmouth 
and  back  for  4s.  each.  We  do  not  say  that  this  is  any  thing  extraordi- 
nary for  a  railway  company  in  these  days  to  do,  but  as  the  distance  to 
Portsmouth  is  94|  miles,  a  passenger  is  thus  carried  189  miles  for  4s., 
or  just  about  \d.  per  mile,  which  surely  is  cheap  enough. 

It  is  difficult  to  run  a  train,  especially  a  long  one,  for  less  than  2s. 
per  mile,  including  every  expense  commercially  chargeable  against  it. 
It  would  therefore  require'  200  passengers  at  \d.  per  mile  per  passen- 
ger to  be  in  a  train,  in  order  to  work  at  about  50  per  cent,  expense ; 
to  net  half  the  receipts  as  profits.  We  do  not  know  how  many  pas- 
sengers these  very  cheap  trains  (to  Portsmouth,  Salisbury,  &c.,)  ave- 
rage, but  we  dare  to  say  it  is  not  less  than  200.  It  is  work  almost  as 
cheap  as  carrying  coals  at  M.  per  ton  per  mile.  If  no  more  passen- 
gers than  2O0  are  found  in  such  train,  it  is  in  point  of  fact  cheaper 
than  coals  at  \d.  a  ton  a  mile. 

Such  cheap  fares  are  calculated  to  render  railway  traveling  popular, 
and  if  the  million  can  be  attracted  to  the  railway,  benefit  will  follow 
to  the  railway  companies  and  the  public,  for  nothing  is  more  healthy 
than  a  trip  every  now  and  then  in  the  country,  and  as  it  is  the  case, 
that  as  many  as  500  or  600  persons  can  be  easily  conveyed  in  one  train, 
fares  of  only  J-(/.  per  mile  per  passenger  would  be  handsomely  remu- 
nerative obtained  from  a  train  filled  with  so  many  passeno-ers. 

*  From  Uerapatb's  Railway  Journal,  No.  94S. 
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List  of  Amkricax  Patents  which  issl'ed  from  April  19  to  Mav  10,  1S59, 

CixcllsiveJ  with  Exemplifications. 

APRIL  10. 

216.  Steam  Boiler  Furnacks;  Juimthan  Amory.  West  Ro.\bur.v,  JIsL-^sachusetts. 

Cliitm — The  mi-thod  of  increaaiag  tlie  combustion  and  protecting  the  combnation  curves,  as  dj?8Cribed.* 

217.  Dl:^^CE  For.  Converting  Altebxate  Circular  JIotiox  imo  Dirkct  Circclar  Motion  ;  Abraham  Bartholf, 

Cilyof  NVw  York. 

Cl^iui — The  <log,  Bpring,  and  lever,  combined  and  arranged  relatively  to  each  other  and  applied  to  tho 
whpel,  or  its  equivulent,  as  dcjfcribed. 
liiS.  BeniAL  Cases;  A.  C.  Bai-stow,  Providence,  Rhode  Island. 

Claim — Constructing  -x  raet'iUic  burial  case  with  the  ogee-shaped  onds,  whereby  great  rMnction  in  weight 
ixnd  economy  in  the  maniiftcture  is  secured,  and  nt  the  samo  time  all  the  space  required  afforded.  Also,  form- 
ing the  metallic  case  with  tho  overlapping  atreugthening  ribs. 
•219.  Furnace  for  IIeatlvo  Tire;  M.  Battel,  Albany,  New  York. 

Claim — X  furnace,  composed  of  an  annular  body,  fire  space,  central  tnbe,  witli  cover  or  damper  therein, 
to  regulate  the  draft,  exteusion,  rod,  crane,  top,  and  otherwise  cousiructed  as  described. 
•220.  Anchor  Trippsu;  T.  L.  Baylies,  Richmond,  Indiana. 

Claim — Tho  arrangement  and  combination  of  the  tripping  bar,  shaft,  and  cams,  as  described. 

221.  M.iCBiNE  FOB  Filing  Saws;  A.  M.  Beardsley,  Elkhart,  Indiana. 

Claim— l^r.  The  arr.niiT'Mnent  .if  tli,'  .^win-in;];  frame  of  the  file  carriage  upon  the  adjusting  plate,  so  that 

it  can  U-  tu .1  .  ^i  ,  .ml     n|  p,i,r    I  n;  ..:i  W,.    |..|  ■  1  a.',  in  the  manner  descrihod.    2d.  The  arrang.-ment  of 

th<-  cheek  |  i        .  ; .  i      ■■     |  ■  ■        n         :iiins  of  the  j-wingingfritme,  fnr  the  pnrposeof  bi-acing 

thi"  lattT  .iL  I    :       t  i,    :    ;  I  I  1 1,  r ;  w '.■>,■  s;iid  fmme  is  free  to  rise  and  fall.    3d,  The  arrange- 

merit  of  Hi    _   H^tKj  ^  ,    A  >i>  rli.   .  !  ■^--■.]  t    I,      vvm-ing  frame,  by  which  the  t.eth  are  filt-d  to  a  uniform 

ilepth,  without  iiitirJi'iin,^  witli  the  lisiii^^  ol  the  file  carriage,  to  contbrm  to  the  taper  of  the  file.  4th,  The 
nri-angement  of  th«  seats  at  each  end  of  the  bed-plate,  whereby  the  implement  may  be  supported  directly 
upon  the  clamp  of  the  saw. 

222.  Artificial  Legs  ;  Douglas  BIy,  Rochester,  New  York. 

Claim — The  use  of  an  elastic  sti-ap  or  apparatu.s  from  the  shoulders,  or  upper  part  of  the  body,  when 
attached  to  tho  artificial  leg  in  such  a  manner  that  its  contractile  power  is  exerted  in  connexion  with  tho 
backward  motion  of  the  shoulders,  to  produce  the  for^vard  motion  of  the  foot. 

223.  Washing  Machines;  Benjamin  Bradbury,  Abington.  Illinois. 

Claim  —Tho  arrangeu\eut  of  the  levers  and  pitman  moving  the  dashers  over  the  concave  of  the  box. 

224.  Faucets:  C.  K.  Bradford,  Lynn,  Massachusetts. 

Claim — The  faucet,  to  be  operated  by  applying  pressure  directly  to  the  head  of  the  case,  said  case  for  this 
purpu.-e  beiu^  pmvidcd  with  an  outside  elastic  diaphragm  forming  the  head  tliento.  and  combimd  with  a 
valve  rod.  ar  r^in^ed  in  relation  to  rhe  case  internally,  so  that  the  ends  of  said  rod  terminate  respectively  at, 
aricl  are  secured  to,  the  valve  and  diaphragm. 

225.  Bedstead;  Wm.  H.  Bramble,  Springfield,  Ohio. 

Claim — 1st,  The  combination  of  an  under  and  upper  section,  united  to  each  other  hy  springs  and  link.t, 
so  tliat  the  upper  section  may  have  a  free,  vertical,  and  horizontal  motion.  2d,  In  combination  with  a  bed- 
stead made  of  two  sections,  the  making  of  the  posts  of  thi-  upper  section  shorter  than  the  supports  of  the 
imder  section,  so  that  snid  upper  section,  when  placed  on  the  lower  one.  shall  Ite  entirely  clt-ar  of  the  floor. 
ud.  The  combination  of  the  loose  slats,  springs,  and  webbing,  when  said  webbing  runs  longitudinally  or  length- 
wise of  the  bedstead.  "  ^ 

226.  Cooking  Range;  B.  Wells  Dnnklee,  Boston,  Massachusetts. 

Claim — The  arrangement  of  the  two  induction  flues,  the  gauge  throats,  their  plates 
around  and  bftween  the  two  ovens,  a  single  damper,  and  its  openiugs,  being  placed  ovi 
with  respect  to  the  two  flues, 
£27.  Governor  for  Steam  Engines;  John  Broughton,  City  of  New  York. 

Claim — EfffCting  the  connexion  between  the  b.all  arms  and  the  centnil  rod,  by  means  of  two  levers  and 
two  links,  applied  and  operating  as  set  forth. 

228.  Lddbic.itor;  P.  G.  Brown,  Schenectady,  New  York. 

Cliiim— The  combination  of  the  resei-voir,  provided  with  a  discharging  aperture,  valve,  having  a  receiving 
aperture  in  it.  and  air  c)iaujbor,  or  the  equivalents  thereof,  when  said  air  chamber  is  arranged  to  control  or 
assist  the  discharge.  Likewise,  giving  to  the  valve  which  conveys  the  oil  from  the  reseixoir  to  the  discharg- 
ing aperture  an  intermittent  revolving  motion,  in  one  and  the  same  direction,  for  and  by  the  action  of  the 
handle,  in  either  direction  of  the  travel  of  the  latter,  or  in  reverse  directions  thereof. 

229.  Lock;  George  Clay,  City  of  New  York.  ' 

Claim — The  arrangement  of  the  f  dlnwing^parts  for  united  operation  in  a  lock,  viz:  right  and  left  double- 
walled  case,  sliding  right  and  left  key-hole ^ard  plates,  right  and  left  forked  bars,  main  and  auxiliary  tum- 
blers, and  bolt. 

230.  R.ULROAD  Cab  Bbake;  Wm.  E.  Coopf^r,  Dunkirk,  Now  York, 

Claim — The  arrang-^ment  of  the  bell  cord,  pulleys,  and  movable  pulley  block,  with  the  brake  cord,  con- 
nected and  op'-mted  for  the  purpose  of  setting  all  of  the  brakes  in  the  entire  ti'aiu,  simultaneously  and  from 
any  point  within  the  train. 

231.  JooRN.Ui  Boxes;  Rienza  Daniels,  Almena,  Michigan. 

Claim— The  axle  furnished  with  a  screw-tapped  arm,  and  having  toothed  and  jihtin  sections  of  a  journal 
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arranged  rtnd  chmped  upon  it,  in  combination  with  the  internally  tootlied  journal  box,  and  with  rods,  toothed 
and  plain  sect  o.is  uf  frictional  rollere,  arranged  and  clanippd  vu  them,  in  the  manner  deschbed. 
232.  Uarvestixg  JIacbine;  George  Esterly,  Whitewater,  Wisconsin. 

Claim — 1st,  The  aiijusting  of  the  rake  by  means  of  the  sorket.  PU'^pended  by  journals  or  trnnnions.  and 
secured  in  the  desired  position  by  set-screws  and  bars,  or  tti"  r  i'pi  v  il  n*-  i;i  ■  iii'.i:ri:i  n  v  irh  tli^'  adjust- 
able platform,  whereby  the  rake  and  platform  may  be  adjn-r  1'  -i;tr',.  h  i_lr  1  -!.  ;■,/  tit.  2d, 
Tlie  segment  plate  with  the  curved  flanch,  for  the  purpo-  i  '.  '.  .  -  *  iln  u-^eof 
the  pendant  rorl  or  bar  provided  with  the  rollers,  in  cjuiinu  i.  ;  ^\  ,  i .  ii  .  !i  i  .;,  r  ,  ,  l  ;i:m  Ui  ■  ^ruurd 
linger — but  I  claim, fourthly,  attaching;  the  guard  finger  tu  iht-  iFt-.iiH]-.  m  ilu-  i.iatun-i  dLtLiiiiL-ii,  uiii-it-by  it 
may  bt?  ai^justed..  for  the  purpose  specified. 

t^.  Macuine  for  Qbarryi>q  Stone,  &c.;  Jonah  Ellis,  near  Warrington,  England;  patented  in  England,  Do- 
ceiuber  6,  1855. 

Claim — A  portable  appnratu^,  ib^siCTied  for  cutting  grooves  in  in, '-..■.  r',.  i  i:.:,.  ]  -ni -t  r  i  -.  f^r  tho 
jHiri'use  of  iiuiinvin;:  tin-  !-aiiie  in  Mncks,  and  consisting  of  suppoi  i-   '  nl  ^u.s- 

tain  an  adjiLst;ib!e  b  d-|Outc  and  sntw-sliaft,  upon  which  bed-plal-      ;    ,    -  ,     i    i  ,      ;    -        ,     ■    i    nijust- 

iible  cuter  IS  mide  to  traverse  bfctwueu  two  previously  drilled  or  up  i  -ji.(  -  \\ii  .  ;i  :  m  :a  tii  i  \:;i  lUUit's  of 
the  proposed  cut. 

234.  Water-cooler  for  Steam  ENcmEs;  Robert  G.  Eunson,  City  of  New  York. 

Cbiim — Tho  use  or  employment  of  a  decaloi*ator,  such  as  is  dc-i^rib  d,  ur  ii=  equivnlont.  when  the  series 
of  very  small  horizon  tiil  tubes  are  so  arrangi'd  in  i  ■  ■  :  r  >  :!.i  .  n:  1 1  t,t  .,|  Wii  i  .  ut-  .1.  .  f  the  tubes,  that 
the  centre  of  each  tube,  in  one  row.  shall  be  oii"  -  i        ;  ,,;;,,  i      ,      .    i,  .     ,  i  i|  ,   space  between 

the  tubes  in  the  next  row,  in  combination  Avith  -n  _  .    _  :  ;:     |    i         ;~  m  -  i  iliL-d.    Also,  thm 

useureiiiplnymeiit  of  tubes,  arranged  in  rows,  in  ■  mI.i  j  f  m  u,i!,  il,,-  m!  ,  |,i;,i.  .  ;,|,«l  -u  1\  of  the  decaki- 
r«i'M.  l^)l  K  -■>  iMiii-  il  tliat  the  current  of  cold  \vat.-r  is  ni.dr  luti.^w  acmsstlie  tulx'^  being  directed  by  tho 
tnii'-  |.i  ti  -  t  .  ■(  M  i  In  -iii  ■  nr  from  top  to  bottom,  and  from  bottom  to  top  of  the  shell,  and  around  the  tube**, 
b'-iru  ill  1  (  I  .  ,  :,  ;  ■  111  111  l>y  its  current,  in  consequence  of  their  arrang*meut  of  rows,  and  at  the  same 
tini  -.  p;M^i,  --  i.  iijtiiwi-r  ..t  ihe  shell  and  tubes  in  a  direction  contrary  to  the  stream  of  fresh  water  inside  of 
the  tul.e-,  tor  tlie  purposes  set  forth. 

235.  Fireman's  Ladder  ;  Daniel  Fitzgerald,  City  of  New  York. 

Claim — 1st.  The  applying  the  tanks,  or  their  equivalent,  to  laddoiN.with  or  without  water,  to  elevate  and 
hold  said  ladders,  as  described.  2d.  Conveying  the  water  through  u  long  distiince  by  an  elongated  pipe,  or  its 
equivalent,  connected  with  the  apparatus.  3d,  Managing  the  curved  or  jointed  pix>es,  by  nieaos  of  tho  lever, 
in  the  manner  described. 

236.  MocLDS  FOR  Steel  Castings;  Perry  G.  Gardiner,  City  of  New  York. 
-1st,  The  constructing  the  mould  with  a  cup  or  reservoir  for  holding  all  the  melted  metal  forcasf- 
and  opened  at  the  entrance  of  the  sprue  by  the  movable  ping  or  stopper.  2d,  The  spherical  hol- 
low cbanibc^r.and  air  escape  passage,  and  self-acting  plug,  to  permit  the  rarified  air  to  pass  from  the  mould, 
and  to  escape,  and  to  shut  off  the  external  a  r  from  the  mould.  3d,  The  combination  and  arrangement  of  the 
two  cups,  the  sprue,  the  figun.  Ill''  t<.ul  ..]  r.i-ting,  and  air-vents  or  passages,  so  as  to  form  a  bent  tube  bv 
■which  the  ca-sting  is  filled  from  i!i  i.  tt  m  ml  the  external  air  e.xcluded.  4th,  The  use  of  the  moulds  in  a 
state  of  intense  heat,  never  less  ih  jh  -n  ,  l  ihi'  nheit,  and  generally  at  a  much  higher  temperature,  fcr  the 
pui-pose  of  producing,  as  nearly  ;.s  ^  r.i.  t  ral.i,.  a  vacuum  within  the  mould— but  I  do  not  claim  the  mere  heal- 
ing or  warming  of  the  moulds  to  iirodu<_e  a  sniuoth  casting,  that  having  been  a  common  practice  heretofore. 

237.  Machine  for  Smootuinq  Soles  of  Boots  and  Shoes;  Othniel  Gilmore,  Kaynham,  Massachusetts. 
Claim — The  improved  manufacture  of  a  6ol°-smoothing  or  reducing  wheel,  made  with  the  convex  grind- 
ing atinulus,  concentric  heel  recess,  and  acute  angled  edges. 

23S.  Oven  for  Cooung  Castings;  P.  F.  Geisse,  Wellsville,  Ohio. 

Claim — The  pipe,  connecting  the  eyes  or  hubs  of  the  wheels  with  flues  and  plate,  for  causing  the  current 
of  air  to  pass  through  the  eyes  only  of  the  hubs  in  cooling,  in  combination  with  heating  oven  and  pits,  ope- 
rating as  described. 

239.  Mode  of  Attaching  Casters  to  Trunks;  Isaac  H.  Giffing,  City  of  New  York. 
Claim — The  method  described  of  constructing  and  attaching  casters  to  trunks. 

240.  Yoke-ring  Attachment  for  the  Pole  of  Ox-carts;  James  C,  Gilbert,  Leeds  Junction.  Maine. 

Claim — The  arrangement  of  the  backing  bearer  and  engaging  notch  of  the  spring-slider,  with  respect  to. 
and  to  operate  with,  the  draft  liook. 

241.  Attaching  Cords  to  Window  Sash;  Porter  A.  Gladwin,  Bristol,  Massachusetts. 

Claim — The  employment  of  the  slotted  tension  spring  or  plate,  in  combination  with  the  cord  and  pulley, 
in  the  manner  described. 

242.  Windlasses;  Wm.  P.  Goolman,  Dublin,  Indiana. 

Claim — 1st,  In  combination  with  a  winding  drum  or  capstan  of  any  suitable  form,  the  application  of  .t 
reel  operated  by  th<^.  traction  of  thi  entering  cable,  to  take  up  the  slack  from  the  said  drum  or  cafistan.  2d. 
In  combination  with  the  said  reel  and  cjipatan,  the  adjustable  idle  pulley,  operdting  to  maintain  the  needful 
traction  of  the  cable  agaiust  tho  reel,  or  vary  it  aa  may  be  found  needful. 

243.  PuiNTiNG  Presses;  George  P.  Gordon,  City  of  New  York. 

Claim— Ist.  The  combination  of  one  or  more  sets  of  revolving  grippers  with  the  finger  stops,  nr  their 
equivalents,  for  the  purpose  of  piling  the  sheets  of  paper  in  an  even  and  regular  heap  or  jiiio.  2d,  The  com- 
bination of  a  vibrating  foed-bt>ard  with  the  rotating  or  revolving  platen,  for  the  purpose  of  feeding  the  sheets 
of  paper  regularly  with  precision  at  each  rotation  of  the  platen.  3d,  The  combination  of  a  rotating  recipro- 
cating bed  with  a  revolving  platen. 

244.  Bench  Plane-stock;  Jackson  Gorham,  Bairdstown,  Georgia. 

Claim— Constructing  the  plane-stock  of  a  central  wooden  portion  Bocured  between  metal  side-plates  pro- 
vided with  flanches,  the  part,  a',  being  permanently  secured  between  the  plates,  and  the  pai1,  a,  rendered  ad- 
justable between  said  plates  by  set-screws. 

245.  Cotton  Gins;  Edward  Gottheil,  Galveston,  Texas. 

Claim — Ist,  The  method  of  feeding  the  cotton  bolls  to  the  rollers,  by  means  of  a  blast  iaeuiog  from  .-» 

2" 
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fclotted  or  perforntf>d  tube.    2tl,  The  arrangemont  of  the  two  cylindrical  brushes,  in  combination  with  tho 
rollers,  when  tlie  former  are  bo  constructed  thut  a  blast  from  an  indepeinlfiit  euurce  may  be  fuiced  throngh 
slots  or  i)erfor;itunis  in  their  peripheries,  ad,  The  comb,  in  cuuibinatiou  wiih  the  bUist  pipe,  for  gathering  tho 
lint  off  tliu  upper  brush  roller  and  dittcharging  it  into  its  receptacle,  in  the  manner  set  forth. 
240.  Surveyors'  Chain;  Josiah  31.  Grnmmftn,  Brooklyn,  New  York. 

Claim— 1st,  The  method  of  makine  civil  ■  ntiin-eiV  :ii,d  .^ui  v.-ynrs' clmlns  of  a  pfculiar  fnrni  of  link,  as 
described.  2d.  The  arrangenr-nr  -i  -|.' ,n--i.  .1  .;.■  -  .m.l  I  x-l  in  ilf  -.\<n<-  \u\-  .i  >.■..;  .u..  un  li  liu'  aii:in-i- 
ments  for  acljustinj;.  3d.  The  m-.li  ..i  -i  >  'a  !■._  i  .i  i.i  .  m  Mn-n  ..i  th.'  i.  n.,..  ■>■.■■  '■■.  ■'  -  ;■  >■.  \  n  i.iin^u 
on  tho  cliain  with  the  adjuatiuu  -l-;  -n.  i  ■  :  ■,■;.-■  i'  ,-  i  h.- .  ii.im  iii;i\  ii  mi  n  ^  ■.  -i  ■  i  .r  ii  i  ',■  !,■_' i^'ii-'d 
to  meet  the  tempcratnre.  4tb.  Th  ■  n-.  i  :,,  ■  |.:  .i,_  ,  i  -  ii.  i.v  i-i'mio  .,r  u  In.  i.  n.-  l.^i. >;-■■■  .mi  i  l.  \M  i.-  il. - 
tuclied  from  the  end  link  and  attarhv.i  to  juiy  oih.r  luik  in  tl.e  chiiin  at  tlu-  iiliu.-uic  ut  the  ui.euUur.  5th, 
Tin;  method  of  attaching  the  thermometer  to  the  end  bar  of  the  chain.  • 

217.  Bustles  ;  Isaac  W.  Hake?,  Jr.,  and  A.  II.  Ilakes^  Norwich,  Connecticut. 

Claim — A  "  bustle,"  provided  with  front  holding-strapa  and  spring,  when  otherwise  constmcted. 
213.  CoouNo  .4SD  Feeding  M.^terial  to  Mills;  B.  Q.  Harrington  and  U  B.  Burris,  Missouri  City,  Missouri. 

Claim— 1st,  The  spiral  ehambers.  for  the  purpose  of  creating  currents  of  air  for  keeping  the  stones  cool- 
2ii.  The  combination  of  the  spiral  buckets  with  the  spiral  chambers,  when  both  are  arnnit;ed  iu  the  manner 
set  fortb. 

249.  CiiAiEs  FOR  Railroads;  Alex.  L.  Holley,  City  of  New  York. 

Claim— The  combination  of  the  splice  and  the  bracket  (the  said  splice  and  bracket  being  either  tlie  same 
piece  or  separate  pieces),  with  the  foot  of  the  rail  acting  as  a  tension  piece,  or  with  a  separate  tension  piece, 
in  the  manner  described. 

250.  Variable  Cct-off  Gear  for  Steam  Engines;  Alex.  L.  Uolley,  City  of  New  York. 

I  disclaim  tlio  methnri  .ii-vrnb-i  if  r.v^v'}:-'  rh    -iipp|,-m-nt:u  y  valve,  the  same  being  in  use.    I  disclaim 

the  use  of  a  SUpplemriil.M-y  -1    :iiii].-r.ii    ,-■:.      -   .|      ;.:    ■.  .  r  nf  a  \;ilve. 

Claim — Such  aconii.niih  Mil  >ti  iii  u  -  ;..  m  ■  >  ;i;i  n.  ur  its  equivalent,  with  the  motion  of  a  steam 
piston  for  moving  a  v;ilv  ..,-  VM,!  .,,  ,,  i  ..,.;.  .  ,,  ,,  ■!  ib  imlucliou  steum,  without  iuterfuriug  with  a 
free  exhaust,  substautmlly  hi  lli^  iK.ii.ini  u.-->  m-ni. 

251.  Variable  Cut-off  Gear  for  Steam  Engines;  Bennet  Ilotchkisa,  New  Haven,  Connecticut. 

Claim— The  combination  of  the  sliding  bar  with  the  sliding  cidlar,  when  constructed,  ai'ranged,  and  made 
to  control  the  time  of  the  cut-off  by  the  operation  of  the  governor  or  regulator  only. 

252.  Corn  Soellers;  \Vm.  H.  Ilovey,  Springfield,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  endless  elevator,  the  spont.  the  spring  pressor,  and  the 
shelling  cylinder.  Also,  the  arrangement  and  combination  of  the  grated  trough  with  the  elevator  and  tho 
nifcbaiiisni  for  removing  the  kernels  from  the  cob«.  and  separating  both  kernels  and  cobs,  such  mechanism 
cmsi^tiii,'  mainly  of  the  pressor,  the  shelling  cylinder,  and  the  grid  or  bar.  Also,  the  combination  and  ar- 
lang'-iueiit  itt  tho  i^uidi;  hopper  or  receiver  with  the  shelling  mechanism,  the  grated  trough,  and  the  elevator, 
in  th'-  manner  si)ecified. 

253.  Corn  Shellers;  Jaraos  J.  Johnston,  Alleghany,  Pennsylvania. 

Claim — Tho  combination  and  arrangement  of  the  discs  or  shelling  wheels  with  the  guard,  gxiide,  and 
spring  or  press-plate,  constructed  in  the  manner  specified. 

254.  CoMDiXED  Stcmp  Estr.\ctor  AND  pBESS;  George  Kenny,  Milford,  New  Hampshire. 

Claim — 1st,  The  combination  of  tlie  main  frame,  anchor  frame,  canting  frame,  with  tho  shaft  and  the 
devices  f jr  working  it.  ■2d,  The  main  frame  and  windlass  device,  in  combination  with  the  removable  prestting 
frame  and  bo.v,  as  set  forth. 

255.  Apparatus  for  Drying  Shoe-pegs  and  Grain;  Samuel  Kimball  and  "Wm.  Sawyer,  Boxford,  Mass. 
Claim — The  arrangement  of  the  steam  pipes  with  the  main  cylinder,  covered  with  wire  gauze  or  perfiv- 

rated  sheet  metal,  in  wliatever  manner  the  ste.tm  may  b>  introduced  into  said  pipes,  in  combination  with  tlie 
floats,  constructed  and  operating  in  the  manner  set  forth.  Also,  the  arrangement  of  the  steam  pipes  with 
the  main  cylinder,  covered  with  wire  gauze  or  peribrated  sheet  metal,  without  the  floats,  constructed  and 
o].erating  in  the  manner  set  forth. 

256.  Pumps;  A.  C  Laning,  "W'ilkesharre,  Pennsylvania. 
[■  tube,  valve  chamber,  and  reciprocating  cylinder,  combined  and  arranged 


257.  Brick  Machines;  David  Locke,  Irfxington,  Missouri. 

Claim — The  eIe\Tited  layer  of  temjjered  clay,  arranged  in  connexion  with  the  travehng  plates  or  cutters 
and  pressure  platL-s,  to  operate  as  set  forth. 

258.  SmxGLE  Machine;  H.  H.  Low,  Galena,  Illinois. 

Claim — Operating  the  vertically  reciprocating  and  balance  frame  from  the  saw  or  power  shaft,  through 
the  medium  of  the  pulleys  and  gearing,  arranged  with  the  slide  Iwr,  arm,  and  the  springs  and  spring  Stop, "as 
set  forth. 

259.  Cob  and  Grain  Mill;  John  R.  JIarston,  City  of  New  York. 

Claim— The  set  bolt  with  its  nut.  or  its  equivalent,  the  slot  in  the  shell  of  the  cob-cntter,  and  the  collar 
on  the  shaft,  for  the  more  pnicticablo  and  reliable  mode  of  retiuning  the  cutters  of  the  cob  mill  in  their  pro- 
per places. 

200.  Egg-beater;  James  F.  Monro^  Fitchburgh,  Massachusetts,  and  E.  P.  Monroe,  City  of  New  York,  As- 
signors to  E.  P.  Monroe,  afiavsaid. 

Claim — The  two  beaters,  constmcted  nf  wires  and  arranged  in  tho  adjustable  frame,  in  such  a  mnnnor 
that  the  same,  by  means  of  pinions,  and  by  the  bevel  wheel,  receive  a  nipid  rotarj'  motion  in  opposite  direc- 

261.  Iron  Carriage  Wheel;  John  D.  Murphy,  Baltimore,  Maryland. 

Claim— A  combined  wrought  and  cast  iron  wheel,  when  the  several  parts  composing  said  wheel  are  con- 
stmcted in  the  form,  and  arranged  and  combin-d  in  the  order,  as  described.  Also,  having  the  entire  rim  of 
the  tread  of  thi;  wheel  open  at  one  place,  as  »liown  at  d',  until  after  the  hub  is  cast,  in  combination  with  the 
mode  of  Inserting  and  fifltening  the  spokes  in  the  rim  or  tread  of  the  wheel. 
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•202.  Skates;  Isajic  W.  and  Frederick  51.  Xorcross,  Lowell,  MaHsachusetta. 

Claim— An  iinpruvrd  mode  of  arraogiiig  and  a]iidyiii;5  tin-  spriiifj,  tach  being  a  continnation  of  tlie  run- 
ner, and  to  extend  liit  -riilly  and  luugitudiually  with  reterence  to,  and  to  be  fastened  at,  the  toe  aud  hetlof  thu 
fMOt-sIaiid.  us  spueificd. 
203.  Ai'i^LYiNr;  ELECTRicixr  IS  Dextal  OpEP  ^Tf'>v:  \Vf<i   r;.  Oliver,  Buffalo,  New  York. 

Chnni— The  employment  in  produiiiL:    i       1  ii  in  dental  operations,  of  an  apparatus,  in  which 

unly  non-metallic  conductors  are  brought  .:  n  tlio  parts  being  operated  upou.  aa  8fct  forth. 

2u4.  Railroad  Cab  CoDPUNGs;  George  AV.  I'n-liiH.  M.lll  ti -Id,  New  York. 

Claim— The  construction  and  combination  of  the  head-piece,  tongue,  wheel,  and  pin,  arranged  and  ope- 
rating as  described. 
2G5.  Snow  Plocgus  for  Railroads  ;  TFillard  Rhoads,  Baltimore,  Maryland. 

Claim — The  projecting  flanch,  in  combination  with  the  vertical  sides,  in  the  construction  of  the  railroad 
track  cleavers. 
2ti6.  Sash  Cord  F.*,stexer;  Joseph  R.  Payson,  CoTington,  Kentucky. 

Claim — The  cylindrical  ring,  in  combination  with  the  opening,  neck,  and  eye,  as  described. 

267.  Wbighing  Scales;  Samuel  Pierce,  Cambridgeport,  Massachusetts. 

Cl.iim — The  combination  and  arrangement  of  the  two  poise  slides  and  the  fulcnim  block,  in  the  manner 
BpeciJied. 

268.  Fluid  Me-ISUREb;  James  L.  Perry,  Mansfield,  and  Melzer  Burt,  Norton,  Massachusetts. 

Claim— The  fluid  measurer,  constructed  sul>stautially  in  manner,  and  to  operate  with  respect  to  a  barrel 
or  resirvoir.  as  sjiecified — that  is  to  say,  n^  made  uf  a  elose  VfS»el,  induciiun  and  eduction  faucets.  an<l  a  tell- 
tale valve  and  valve  openings,  or  equivalent,  Ilie  valve  sei  ving  to  indicate  when  the  case  may  befulU.f  liiiuid, 
the  induction  faucet  allowing  the  tlowuge  and  intfirniitiun  thereof  of  hquid  into  the  case,  and  the  eduction 
faucets  determining  the  amount  of  flowage  out  ot  tin-  case. 

269.  Mills  for  Grinding,  Crushing,  Ac;  Philander  Peny,  Troy,  New  York. 

Claim — The  sp-cifi^-d  arrangement  for  eft'ecting  the  combination,  in  one  machine,  of  the  grinding  mill, 
Cub-crusher,  corn  sheller,  and  straw  cutler. 

2T(J.  Machines  for  Making  Drain  Pipes;  Bradford  S.  Pierce,  New  Bedford,  and  Mason  K.  Pierce,  Mansfield, 
Massachusetts. 

Claim— The  arrangement  of  the  mixing  apparatus,  pressing  and  core-relieving  deWces  above  the  plat- 
form for  conveying  the  moulds,  in  the  manner  specified.  Also,  the  arrani:ement  of  the  core-socket  upon  the 
revulviug  disk  to  receive  the  core  aud  the  mould,  wiih  a  provision  for  discharging  the  core  through  the  plat- 
form. 

271.  Journal  Boxes;  Wm.  S.  Pratt,  Brooklyn,  New  York. 

Claim — The  rollers,  D  D,  placed  between  the  rollers,  c  c,  in  the  position  and  for  the  purposes  specified. 

272.  Car  Couplings  ;  H.  Purlier,  Jesse  Harlan,  and  E.  C.  Cheek,  Cincinnati,  Ohio. 

Claim — The  employment  of  the  tripping-pin,  in  combination  with  the  latch-lever,  arranged  and  operat- 
ing; as  described. 

273.  IT',  ..-.M-   \\-., -1,1. urn  U,-.  ■■  ,.;,.l  -    II,  C    M-ir!,    •,^~.  ,-■.,.■  .,  Fnlts.  New  York. 

'         I      I  !  I  I  I  ■,  ,:  I     1 ,  I  r        I  111  ;  -i-ting  of  the  cJip,  having  within  its  socket 

tb'- -;  ;  I  •  .■■■-.:  I  ,     il  valve,  and  closed  strat,  whereby  the  valve 

i^k>■i■'  .i-i'li-    i.y  iIm    |..;-.'m|  ih- -,.i  i':„.  .arl  ■_>, '.i  .T'li  1,    ■■  ii -iii  ihe  external  pressure  of  the  Water. 

274.  Harvesting  Machines;  feamut^l  Ray  and  Moseo  li.  Shalters,  Alliance,  Ohio. 

Claim — 1st,  Attaching  the  finger  bar  to  the  machines  by  means  of  the  plate,  one  end  of  which  is  pivoted 
t(i  the  machine,  and  the  other  end  conm  cted  with  the  finger  bar  by  joints,  the  altove  parts  being  in  connexion 
witli  a  jointed  conuectinp  rod  to  admit  of  the  folding  aud  turning  of  the  finger  bur.  2d,  Placing  the  drivers 
seut  on  the  springs  fitted  in  the  hollow  standards. 

275.  Foldisq  Seat  ;  T.  Reeve  and  M.  B.  Swezey,  Brooklyn,  New  York. 

Chiim — ^The  seat,  b.  attached  to  the  end  piece  of  the  pew  or  settee  by  the  i>in  of  the  bar,  aud  the  slot  in 
the  end  piece,  and  provided  with  the  hinged  back  and  support,  arranged  as  set  furth. 

270.  Machines  fob  Tempering  and  Moulding  Plastic  Materials  ;  Silas  C.  Salisbury,  City  of  New  York. 
Claim — Tlie  employment  of  a  series  of  two  or  more  cvlindirs  and  the  iiitei\iTiinir  tsnnni  \>]>>cU^.  jn  com- 
bination with  a  cylinder  of  larger  diameter  provided  with  ]I;ni.  , n  -  ^ji  ii-  ,  i,  i-  -  .  ili.it  ili'  |i  ;  i,  ii  i  ^  .,f  the 
larger  cylinder,  with  its  flanches,  and  the  opposing  surfat <  -  ;  \ .  ,  i  _  i  ;  ,  -.  shall 
constitute  the  walls  of  a  chaimel  in  which  the  plastic  matii  i  !  .  n  i  i-  i .  .  i  ],i  i,  i  i  -,  ,,i  iitid, 
tempered,  and  pressed,  as  set  forth.  Also,  giving  to  the  miMi  .  i  i.  ■  .i  h'  !■  i  .i,r.  l;.;  \_i..  i\  l!,.iu  the 
snrfiice  of  the  large  cylinder,  for  the  purpascs  set  forth.  Al-o  i.ircing  tin- plastic  mat.  rinl  in tu  the  die,  be- 
tween the  cuttmg  edges,  by  the  pressure  of  a  coat  or  layer  of  plastic  material,  formed  on  and  adhering  to  the 
periphery  of  the  large  cylinder. 

277.  Revolving  Fire  Arms;  Jacob  Rupertue,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  safety  tube,  constnicted  as  specified.  2d,  Producing  the  necessary  movements  of  the 
safety  tube,  by  means  of  a  forked  or  toothed  lever,  spring,  or  its  equivalent,  and  a  tooth  on  the  tumbler,  the 
whole  being  applied  and  operating  as  deserib  d. 

[A  magazine  is  provided  for  percns-i  .n  r  -  -  r  ]■  '1  -  within  the  hammer  of  a  fire  arm.  A  feeding  slide 
is  applied  to  the  hammer  and  its  contaiinl  imi_  \     ih  is  operated  as  the  hammer  falls,  causing  a  cap  or 

ji'llet  to  be  delivered  from  the  magazini   in  :;  i  ;       lire  of  the  hammer,  and  so  interposed  between  tJio 

hammer  and  nipple  as  to  he  exploded  by  i.  m-  i,  i^  n  iv  the  hammer  in  contact  with  the  nipple  or  surface 
surrounding  the  vi-nt.  There  is  also  a  mode  ni  apply; nu'  and  oi  eratinga  piston  to  push  forward  the  caps  re- 
maining in  the  magazine  after  every  delivery  made  by  the  f  eding  slide,  wh  reby  the  inventor  is  enabled  to 
obtain  the  greatest  I'-ngth  of  magazine  that  the  size  of  the  hammer  admits  of.  Half  of  this  patent  has  been 
assigned  to  John  Krider  and  J.  T.  Siner.] 

278.  Attaching  the  Rails  of  Carriage  Seats;  Cornelius  Scofield,  Trumbull,  Connecticut. 


Claim — The  arrancement  of  the  arms,  a,  the  ends  of  which  form  half  round  recest^ea.  in  combination 
-ith  the  anus,  c,  and  thumb-screw,  for  the  purpose  of  supporting  the  rail  and  securing  the  same  to  the  seat 
I- set  furth.  ' 
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279.  Ste\m  Valves;  C.  A.  Schultz,  City  of  New  York. 

Ciiiim— Tho  combined  arrangemiiut  uf  the  sjiiral  sprlnj^  and  their  inclosing  columns  with  the  plate,  as 

250.  Kxi'AVATiXG  JllAcniNES;  Charl''8  ?chott  and  Jaui's  C-  Baldwin,  Nashville,  Tennessee. 

Claim— The  combination  and  airaiigL-mcnt  of  lever  with  its  connexion  with  bucket, for  loading  and  nn- 
loadin;;,  in  the  manner  set  foi-th. 

251.  Tea  and  Coffee  Pot;  J.  W.  Soner,  Frederick shurgh,  Virginia. 

Claim — Tho  enfety  apparatus,  consisting  in  the  combination  of  the  tube,  and  the  cap,  and  valve,  con- 
Btruclud  03  sp  cifi.d. 

252.  Stoves;  S.  B.  Sexton,  Baltimore,  Maryland.  • 
Claim — The  covered  fuel  cylinder,  in  combination  with  the  cbaml)"rs,  flues,  and  dampers,  together  with 

tho  rear  casing,  constituting  a  cold  air  chamber,  the  uriangement  being  as  set  furth. 

253.  Treatment  of  Ixdia  Uubber;  Alexander  Shannon,  City  of  New  York, 

Claim — Tho  method  of  treating  caoutchouc  so  as  to  combine  therewith  cork,  or  its  equivalent,  substan- 
tially lu  s;t  forth. 
284.  I.NSTRUMENT  FOR  AscF.RTAi.viNO  THE  DIRECTION  OP  SoONLS  IN  A  Foo,  &c.;  Berg.  R.  Smith,  Philadelphia,  Pa. 

Claim— A  reflector  made  of  suitable  material  and  of  sueh  a  form  or  shape  that  it  will  collect  all  the  raya 
ftfWrH^-^uf  souial  entering  it  ton  f.cus,  wlieii  point. d  towards  the  direction  from  whence  sound  comes,  tor 
the  purpasi- of  ascLTlainlng  tbi- diivi-ti>.iMif  llie  source  of  such  sound,  and  conversely  of  throwing  off  from 
till.'  nib-ctor,  in  i]ar;dbl  liiu'y,  il  ik-i'<1  lie,  tbe  sound  of  a  boU  or  whistle,  which  may  be  placed  at  the  focus  of 
the  ;<a;d  r  Hector,  snbstanliall.v  us  d  j^crdied. 
2:50.  Coal  Oij,  Uetobts;  Vt'\n  Smi:h.  Pittsburgh,  Pennsylvania. 

Claim — The  making  of  the  agitating  arms  hollow,  and  to  communicate  with  the  hollow  shaft,  for  the 
purpose  of  cooling  them  by  means 'of  the  current  of  air  or  water  passing  through  the  said  shaft,  substantially 
as  set  forth. 

256.  Stoves;  Wm.  11.  Smith,  Newport,  Rhode  Island. 

Claim — The  arrangement  of  the  partitions,  F  f',  in  combination  with  the  partition*,  K,  and  the  openings, 
for  the  purpose  of  forcing  the  hot  air  to  circulate  around  and  in  front  of  the  ash-box,  as  specilied. 

257.  Stop-cocks;  Erastus  Stebbins,  Chicopee,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  collar,  flexible  washer,  metallic  washer,  as  described. 
Also,  the  chambered  nut  or  valve  having  apertures,  as  set  forth. 
2SS.  Brake-heads  for  Railroad  Cars;  Nathiu  P.  Stephens,  Keeue,  New  Hampshire. 

Claim — 1st,  Su-^p' ulin  ■  M'  1  1  )  ■  I  ■  "l- to  the  ends  of  the  transverse  brake-bar  by  the  journals  and 
boxes.  2d,  Forming  <  ,.^-.  ,.i  ],  m  .  1  . 1.  ~  ■  1  th  •  peripheries  of  the  journal  sleeves,  and  interposing  strips 
of  rubber,  between  tli.  ■!  ml  ;i.  ,,  i  :  ii  -looves  in  th--  journal  box  cap,  in  which  the  said  cogs  or  pro- 
tuberances move,  for  e-LLUuio  ;i.  ^ii..llh  t  iv-.ruie.  to  be  extended  on  the  lower  than  on  the  upper  portions  of 
the  shoes,  as  described. 

289.  EscAVATiNQ  Machines;  George  D.  Stillson,  Rochester,  New  York. 

Claim — In  combination  with  an  endless  belt  of  digging  hoes,  a  presser-wheel.  that  acts  independently  of 
the  weight  of  the  machine,  for  driving  them  into  the  ground,  as  described. 

290.  Governors  for  Sogar  Mills;  Robert  Stott,  Baton  KuugL>,  Louisiana. 

Cbiim — In  combination,  the  c:xps,tho  b.tlts,  the  plates,  when  actuated  on  by  the  employment  of  a  weight, 
or  its  equivalent,  through  an  eccentric  movement,  when  arranged  as  set  forth. 

291.  Wrench;  George  C.  Taft,  Worcester,  New  York. 

Claim— The  rosette  with  a  female  screw,  in  combination  with  the  stationary  screw,  traversing  male  screw, 
and  sliding  jaw,  with  its  female  screw,  as  set  forth. 

292.  Apparatus  for  Deep  Sea  Sounding  and  Method  of  Conveying  and  Paying-odt  Line  for  other  purposes  ; 

Wm.  P.  Trowbridge,  Washington  City,  D.  C. 
ri:iim— TliL'  mode  of  conveying  and  extending  a  line  across  or  through  a  given  space,  by  means  of  a 
wi  i::i,i  ,  i  111     :  il  ,  the  line  being  compactly  coiled  within  a  tube  or  case,  which  is  attached  to  tlie  weight  or 
pi    I  II    in   vrs  along  with  it,  and  is  d.Hcharged  from  the  case  or  holder  as  the  weight  or  projectile  ad- 

\,ii,  ,  1  lid  of  the  line  is  retiiined  at  the  starting  point,  as  described.    I  do  not  limit  my  claim  to 

til-'  p  1  n  111  II  iii.inii -i-  of  foiling  the  line  desrriU-il,  or  to  any  one  mode  of  giving  motion  to  the  same,  which 
may  he  the  lone  ot  ^1  i\ii..  Mn    y\.:\-  lii  .1  p  w   1  ili  nnket  or  canuon,  or  other  motive  power. 

293.  Washing  Maclip.       Mil    ■  l  '■  .n  h  i.  ..  > :    !;i-   ii.iiupton.  New  York.  ; 

Claim — Ist,  Sui  1  ii.   i   ■•:■■•■    u..  :>    .  ;  1  ihe  combined  action  of  the  fluted  or  roughened  sur- 

faces of  the  tubi!  and  i_>  liul.i.  ihc  u\t.  .-ui  i,u»  ^  10.  wu,.  in  part,  in  opposite,  antl  in  part,  in  the  same  direction 
with  ea<'li  vibration  ot  the  i'>'liiid  r.  2d.  The  ariiLugeinent  of  the  nieausfor  gearing  and  ungearing  the  wheels, 
as  reeiied,  whereby  1  am  enabled  to  give  vibrating  motion  to  both  of  the  rubbing  surfaces,  as  dusciibed. 

294.  Railroad  Car  Brakes;  A.  P.  Tutton,  Reading,  Pennsylvania. 

Cliiim — Conni'cting  the  two  shoes  between  the  wheels  at  each  side  of  the  track,  by  means  of  racks  and  a 
pini'in.  wbtrfl.y  liie  shoes,  when  brought  in  coutact  with  the  trejids  of  the  wheels,  are  made  by  the  action  nl 
tlie  wh  el-i  to  move  simultaneously  in  opposite  directions,  and  bind  or  wedge  between  them  the  wheels  tostoji 
111.'  same,  as  de.senbed. 

295.  Grates  for  Furnaces;  Richard  Van  YellhiiTen,  Philadelphia,  Pennsylvania. 

Claim — Tho  frames  with  the  Iwirs  forming  the  hinged  rear  of  a  fiirnico  grate,  in  combination  with  tho 
releasing  and  retaining  cam,  operated  by  the  rod  and  the  bracket,  with  its  projecting  chain,  arranged  an  set 
forth. 
29G.  Harvesters;  Jacob  V.  A.  Wemple.  Chicigo,  Illinois. 

Claim— The  guard  rod  to  separate  the  falling  grain  fiom  that  which  lies  on  the  platform,  which  the  rack 
is  pas.-iing  down,  and  lay  hold  thi-reof,  and  also  to  prevent  the  grain  from  falling  on  the  rake,  arranged  sub- 
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297.  Railroad  Ch-URS;  J.  W.  Wetniore,  Erie,  Pennsylvaniu. 

Claim— XotchinK  the  caps  of  the  adjacent  ends  of  Hor  T  rails  as  at  f.  and  the  adaptation  of  a  chair  tn  sur- 
round the  ends  or  joint  within  the  ehonlders  of  the  notclies.  the  chair  forming  the  bearing  surikces  for  italeDgtU, 
and  it5  leaves  buina  bent  under  the  base  of  the  rail,  and  r-'Bting  on  the  tie,  as  set  forth. 

298.  Machine  foe  Combing  Fibrous  Materials;  Cullen  Whipple,  Providence,  Rhode  Island. 

Claim — 1st,  Arranging  the  serits  of  gill  combs  with  a  hot  chest,  or  its  equivabnt.  in  such  manner  that 
said  combs  can  be  alt.'rnftel.v  shenthed  and  pn-tnided  from  between  healed  plates,  in  the  manner  described. 
2d,  The  combination  of  th"  stationary  heated  chest  with  the  movable  jaw.  the  two  so  combined  operating  to 
hold  the  fibrous  substance  firmly  while  the  frmil  end  13  being  combed.  3d,  Arranging  the  series  of  fine  screen 
combs  with  the  h«att?d  chest,  in  the  manner  d  scribed.  4th,  The  arrangement  and  combination  of  the  re- 
volving cylinder  for  fir^t  combing  the  front  end  of  the  sliver,  the  stories  uf  fine  screen  combs  for  combing  the 
back  end  of  the  sliver,  and  the  nippers  for  drawing  the  sliv.r  through  the  screen  combs,  and  delivering  it  upon 
the  apron,  the  whole  combination  asarrang<'d  operating  to  draw  and  comb  the  wool,  or  other  fibrous  material, 
in  a  straight  line,  and  to  deliver  it  in  a  position  to  be  formed  into  a  continuous  sliver,  as  described. 

299.  Steam  Boilers;  Edward  Whitely,  Boston,  Massachusetts. 

Claim — The  water  tubes  within  the  space  surrounding  the  boiler,  arranged  in  the  maimer  set  forth. 

300.  MAcai>-E  FOR  Sputtixg  Fire-wood;  W.  L  "Williams,  City  of  New  York. 

Claim — 1st,  The  employment  or  use  of  the  endless  feeding  chains,  when  arranged  as  shown,  or  in  any 
suitable  way.  snas  to  have  llie  usual  rot^iting  movenn-ni  around  th'  ir  pulleys,  and  also  the  latt-ral  movement, 
for  the  purpose  specified.  2d.  The  endless  feeding  chains,  in  combination  with  the  yielding  rollers,  for  the 
pnrpose  of  permitting  the  lateral  movement  of  the  chuins.  3«1.  The  yielding  pawls  in  cmnexion  with  tho 
yielding  rods,  in  shafts  and  spurs,  airanged  to  permit  of  the  yielding  of  the  blocks  of  wood  while  being  split, 
as  described. 

301.  Double  Seamisg  Machine;  James  Wilson,  C.  Green,  and  Wm.  Wilson,  Jr.,  Wilmington,  Delaware. 
Claim — Tlie  combination  of  the  discs  and  the  burring  pulley,  the  bearing  down  pulleys,  the  donble  burr- 
ing pulleys,  and  the  finishing  pulley,  in  the  manner  de^icribcd. 

302.  Machine  for  CoaRCGAXDJO  Sheet  Metal;  James  Wilson,  C.  Green,  and  Wm.  Wilson,  Jr.,  Wilmington, 

Delaware. 
Claim— The  arrangement  of  the  upper  and  lower  heads  and  the  forming  rollers,  together  with  the  rollers 
which  support  the  cylinders  to  be  corrugated  at  the  requisite  angle,  as  described. 

303.  Variable  Cct-off  Gear  for  Steam  Engines;  D.  A.  Woodbury,  Rochester,  New  York. 

Claim — The  arrangement  of  the  rocker  and  its  variable  slide,  and  the  inclined  or  toggle-like  connecting 
rods,  in  combination  with  the  eccentric,  or  its  equivaUnt,  and  the  arms  on  the  valve  shafts,  as  described. 

304.  Mode  of  Opening  and  Closing  Farm  Gates  bt  Hand  ;  Gilbert  Yates,  West  Dresden,  New  York. 
Claim— The  combination  of  the  lever  or  arms  with  thf  connecting  arms,  vibrating,  connecting,  and  un- 
latching piece  and  cords,  when  arranged  and  combined  with  the  gate  and  posts,  as  set  forth. 

305.  AcTOMATic  Fan;  George  W.  Zeigler,  Tiffin,  Ohio. 

Claim — Tlie  combination  of  the  levers,  b  b,  supporting  the  bedstead  with  the  escapement  wheel,  F,  lever. 
E.  pendulmii,  and  fan.  together  with  the  parts  connecting  the  same  for  operating  the  fan  from  the  weight  of 
the  occupant  of  the  bed. 

306.  RzsTOBiNO  Waste  Vplcanized  Int)Ia  Rubber;  F.  Baschnazel,  Wenham,  Assignor  to  the  Beverly  Rubber 

Co.,  Beverly,  Massachusetts. 
Claim — The  process  described — that  is,  boiling  waste  vulcanized  rubber  in  water,  after  it  has  been  re- 
duced to  a  finely  divided  state,  fur  the  purpose  of  restoring  the  same  to  a  plastic,  gummy,  or  elastic  state,  fit 
to  be  used  again  in  the  manufacture  of  iiidia  rubber  fabrics  and  substances. 

307.  Hydraulic  Presses  ;  Thomas  Baxter,  Assignor  to  Wm.  H.  Baxter,  Petersburgh,  Yirginia. 
Claim — Making  the  cylinders  of  hydraulic  presses  in  a  manner  described. 

308.  Needle  Wrappers  ;  Richard  Bennett.  Redditcb,  England,  Assignor  to  J.  F.  Milward,  City  of  New  York ; 

patented  in  England,  May  7,  lSo7. 
Claim — ^The  employment,  in  combination  with  the  outer  wrapper,  of  an  inner  wrapper,  with  an  attached 
piece  through  which  the  needles  are  stuck,  in  the  mann-r  described.    Also,  the  employment,  in  combination 
with  such  inner  wTapper,  of  a  loop  secured  to  the  ouier  wrapper,  substantially  as  specified. 

309.  Holding  Keys  for  Strap  Conn"exions  for  Engines;  Truman  Cook,  Assignor  to  A.T.  Smith,  Washington 

City.  D.  C. 
Claim — The  notches  in  the  key,  as  shown,  the  hole  in  the  gib.  the  notch  at  the  side  of  the  said  hole,  th© 
bolt  with  its  peculiarly  formed  head,  and  the  combination  and  arrangemtnt  of  these  parts  upon  the  principle 
and  in  the  manner  set  forth. 

:  to  the  American  Trades  Company,  City 

Claim — The  arrangement  and  adjustment  of  the  file  in  the  tool  or  file  carrier,  bo  constructed  that  when 
the  flat  side  of  the  long  ann  of  the  tool  is  pressed  against  the  side  of  the  saw  blade,  it  will  present  the  file 
exactly  at  right-angles  to  the  angular  edges  of  the  teeth,  and  being  passed  along  over  them,  will  square  and 
make  uniform  their  edgr?,  the  saw  blade  being  placed,  when  the  instrument  is  in  use,  between  the  long  and 
short  ai-ms  of  the  saw-jointer,  as  described. 

311.  Mole  Plough;  H.  W.  Rowland  and  E.  Forbes,  Assignors  to  selves  and  Washington  Witherow,  Newport, 

Ohio. 
Claim — Pivoting  the  carriage  to  the  beam  near  its  forward  end. as  represented,  and  in  combination  there^ 
with,  the  curved  coulter  pivoted  to  the  beam  and  friction  rest,  all  arranged  and  operating  in  the  manner  set 
forth. 

312.  Chasiber  of  Ordn\nce  and  other  Fire  Arms;  John  P.  Schenkl,  Worcester,  Assignor  to  self  and  E.  A. 

Dana-  Bosiuii.  Ma?^nchus.-tts. 
Claim — The  cnrnliiiKttinn  of  an  intercepting  rod  or  leader  with  the  secondary  barrel  or  auxiliary  charge 
chamber,  and  a  pn  jcctile  adapted  to  the  gun  or  piece  of  ordnance. 

313.  Thermostat  for  Ste\m  Boilers;  O.  M.  Stillman  and  S.  Wilcox.  Jr.,  Westerly,  Rhode  Island. 

Claim — Begulatin^  the  finw  of  the  products  of  combustion  to  the  superheater  by  the  difference  in  pres- 
sure between  the  superhiated  steam  and  that  of  saturated  steam,  in  the  manner  described. 
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SU.  Stoves;  R.  W.  Tio\^>-u.  V\r.\  >■]  '|.ln  i.  Ponnaylvania. 

Cliiim— The  semi-r  i .   ,:   i  I,  :  iiniin;:  upon  the  hollow  axis  near  to  one  side  of  the  heater.  arranKei 

and  roirihiii'ii  with  tlf  -    v    i  ■    ! r  8i't  forth.    Also,  combiniug  said  heater  hy  means  of  collar,  with 

tilt;  air  chamber  in  rt-;ii  I •!  iln   li"   i  i   k. 

315.  Stoves:  R.  W.  Belsou,  I'hiUidt-li.liia,  Pennsjlvnnia. 

Claim — The  airangement  of  the  nir  li.-'ater  sliding  over  the  oven  top  and  connected  with  the  air  passage. 
Also,  making  the  damper  and  its  shaft  hollow. 

316.  Ammal  Traps;  A.  S.  Bhike,  Waterbnry,  Connecticut.  , 
Claim— A  trap,  having  its  spring  attached  below  the  jaws,  and  the  spring  brought  within,  or  nearly 

within,  the  diamettr  of  the  jaws. 

ol7.  Screw  Wre.nxh;  Albert  D.  Briggs,  Springfield,  Massachusetts. 

Claim — The  application  of  the  slerve  to  the  nut  and  the  handle,  so  as  to  not  only  be  capable  of  turniiiK 
with  and  rotating  the  nut,  but  of  moving  longitudiually  on  the  handle  and  with  the  nut,  in  accordance  with 
thif  movement  of  the  movable  jaw  on  the  shank. 

318.  Dishes  for  Waxixg  Thread;  George  A.  Brigham,  Marlborough,  Massachusetts. 

Claim — The  combination  of  the  guard,  the  dripper,  aud  the  guides,  with  the  two  wires,  to  be  placed  in 
the  dish  to  boM  the  thread. 

319.  Sdoab  Mnr-i  J  im  ^   Unnvn  and  A.  C.  Greeuleaf,  Indianapolis,  Indiana. 

Claim— 'I  I  :      '    I  .11.1  arrangement  of  the  rods,  levers,  aud  beai'ings,  with  the  set-screws,  when 

constructcil  in,  ;    :    ;    '    i  r  forth. 

320.  Steam  Esi,is..-^:  Wm.  \V.  llnrgoyne,  Washington  City,I).  C. 

Claim — 1st.  The  employm'  iit  of  the  following  elements  in  combination,  for  the  accomplishment  of  the 
dt^scribL'cl  object,  to  wit :  a  w^it  r-jiick.-t  open  to  the  atmosplierc,  enclosing  the  fire  chamber,  piston  chamber, 
and  smoke-stack, a  steam  evaporating  jdato  forming  ibe  iruwn  jibite  nf  the  fire-box.a  supply  pumpfor  jetting 
in  the  water  upon  the  evajiiiratiug  jdate,  aud  a  pi-t  ;  .  \>fM'ii  -  Imu  >>i  m  ranged  so  as  to  reciprocate  in  the 
}i;Ub  of  a  circle  or  in  a  straight  line  when  operai.  ■!  i  .  '  >  1 1,  -  ■■  .ir.-.:  -tiam.  and  in  its  nwvement  ope- 
rate tlie  driving  shafc  of  an  engine.  2d,  The  mait  ■  i  i  !  .  -r  am  between  an  intensely  heated 
plate,  piston,  and  the  isolated  or  comparatively  v<i<<\  -i.|.  -   .i  ;\,--  i  i-i.  !i  <  li:iiiibi.'r. 

321.  Marine  Governors  for  Stea3I  Engines;  Janus  L.  Cai heart,  Georg^tuwn.  P.  C. 

Claim — Regulating  the  supply  of  steam  to  marine  steam  engines  by  means  of  a  pendulum,  arranged  and 
operattd  substantially  as  described. 

322.  Harvesting  Machines  ;  George  and  "W.  Chamberlain,  Olefin,  New  York. 

Claim — The  combination  and  arrangement  of  the  gathering  fingers  and  knives  with  the  reel,  arms,  re- 
ceiver, and  dischargers. 

323.  Devices  far  Stvuttvo  T!  uT,no\n  CMts;  David  Cmnming,  Sorrel  Tlorse,  Pennsylvania. 

Claim— l~t.  Til  .    uii.Mi  iiM.i  Willi  Mi^   lit.  Iv  '  wliri  1-  and  the  ratcht-t  bars,  arranged  as  described.    2d,  So 
arranging  lIi'   i  m   ;j   i    i.  u  -  !■  .iii  ih     -i  iliu-  tV  nn  ■,  ii.  which  the  power  is  applied,  ixs  that  said  bars  will  bo 
capable  of  sii^^ljt  p;.i\ .  up  md  duwn,  \\\vu  in  'Intili  with  their  wheels,  and  will  run  entirely  out  of  contact 
with  said  wliecis  witli.-ut  liie  aid  of  otli-r  nu'ciianisin. 
321.  Mode  of  Connecting  and  Soppoktino  Railro.vd  Rails;  M.  0.  Davidson,  City  of  New  York. 

Claim— The  use  of  a  rail  having  its  lower  web  cut  away  for  about  15  inches  at  the  ends,  in  combination 
with  the  use  of  a  bridge  rail  splice,  of  a  form  8uital>li'  to  receive  and  snpport  securely  the  stem  of  the  rail 
after  its  lower  web  has  been  cut  away,  and  of  a  length  of  about  30  inches,  or  of  the  distance  from  centre  to 
centre  of  crop  ties  at  the  ends  of  the  rails. 

325.  Cotton  Press;  Thomas  F.  de  Bruler,  Rockport,  Indiana. 

Claim— The  construction  and  arrangement  of  the  eccetitrically  operated  gear  racks  with  the  connecting 
rod  or  yoke.  Also,  the  combination  of  the  said  devices  with  the  plunger  or  follower.  Also,  the  construction, 
and  arrangement,  and  combination  of  theitravorsiug  pinion  with  the  sliding  carriage  aud  driving  lever  or 

326.  Mode  op  Connecting  Strung  Pearl  Jewelry;  Henry  Dubosq,  Philadelphia,  Pennsylvania. 

Claim— Connecting  the  mother-of-pearl  or  phites  of  other  material  used  to  foim  the  foundation  on  which 
the  pearls  are  strung. 

327.  Low  Water  Alarm  FOE  Steam  Boii,i;i:-:  -^  1  >),  ln;-,i',,  Ti  m-..!!.  ArMu-an, 

Claim— In  combination  withaetam  ^  ,;  i  ^  ;  ,  :  i  -  mi  bniler,  and  having  two  oponinga 
in  it,  afloat  and  rod  carrying  or  operating    i  v        ,  \      i  ^     ,  .  n   i    i,,,vingno  packed  joints,  by  which 

means  I  avoid  all  undn  ;  pressure  and  n  .  ti.  n  .m  i  i  .i,  1  ;  ;  ]i  li  ,t  m  tr  sensitive  to  any  variation  of  the 
height  of  the  water  in  the  boiler,  and  thus  obtain  a  more  reliable  indication  or  signal  than  by  any  of  the 
heretofore-essayed  plans. 

328.  BREEca-LOADisG  FiRE  Arms;  WiUard  C.  Ellis,  Springfield,  Massachusetts. 

Claim— The  cere,  bavin-  the  double  action  of  firing  the  pistol  and  unlucking  the  hook.  Also,  the  lever, 
in  this  or  any  otla-r  f.inu  suitstantially  the  same,  in  combination  with  the  lugs  on  the  hammer  or  with  lugs 
oTi  the  sides  of  the  pistol  fiauie.  Further,  the  cocking  of  the  pistol  by  the  act  of  breaking  down  the  barrel, 
in  the  manner  described. 

329.  Method  of  Adjusting  the  Knives  of  RoT^uvt  Cotter  Heads  for  Planing  Wood;  Benaiab  Fitta,  Wor- 

cester, Massachusetts.  ^-^ 

Claim— Placing  the  bolt,  or  its  equivalent,  under  the  knife,  to  operate  or  adjust  the  knives,  as  described. 

330.  Rotary  Pumps;  Troman  Freeman,  Jr.,  Providence,  Rhode  Island. 

Claim— The  combination  of  the  pistons  with  the  dogs,  arranged  for  conjoint  operation  with  the  cam  aud 
pin.  in  the  manner  apt  cilied, 

331.  'Wasuing  Machine;  Lockwood  Gail  and  John  H.  Gail,  West  Falls.  New  York. 
Claim— The  arrangement  uf  the  vertical  post  and  lever  with  the  rubber. 
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332.  Spkixgs  for  Kahroad  Cars  and  Carriages  :  Perry  O.  Gardiner,  City  of  \ew  York. 

Claim— The  constniction  of  a  spriug  by  confining  tlie  ends  of  the  exterior  bhides  in  bearings  in  the  ends 
or  heads  of  a  tt-nsioD  bar,  without  rivets,  bolts,  hinges,  pins,  or  screws. 

333.  Steam-spading  M.ichines;  J.  W.  Goodell,  East  Wallingford,  Vermont. 

Claim— 1st.  The  wheels  provided  with  spades  in  connexion  with  the  clearers  and  the  rotating  plates.  2d, 
The  attaching  of  the  frame  which  contains  the  wheels  lo  a  traction  engine  by  means  of  a  nniversal  joint,  in 
connexion  with  the  gearing  and  shaft,  whereby  the  frame  and  the  whtels  are  allowed  to  conform  to  the  in- 
equalities of  the  ground  and  the  working  parts  driven  direct  from  the  engine. 

334.  Self-acting  Apparatus  for  M'orking  Railway  Brakes;  Edouard  Guerin,  Paris,  France. 

Claim — The  forked  piece,  vertical  lever,  provided  with  balance  weight,  rod.  and  collar,  when  arranged  as 
set  forth.  I  reserve  to  myself  the  right  of  varying  or  changing  the  forms,  dimensions,  and  profwrtious  \>f 
atcessoriea  and  matters  employed. 

335.  Seeding  SIachixes;  Stephen  R.  Hunter,  Cortlandt,  New  York. 

Claim — The  seed-distributing  cylinder  with  adjustable  shell,  in  combination  with  two  or  more  seed-boxes 

■336.  Steering  Wheel;  David  Knowlton,  Camden,  Maine. 

Claim— The  metal  rim  or  circle  provided  with  sockets  for  the  wooden  arras  or  Bpokes  of  the  wheels. 

337.  L.U)rES'  Collar  and  Cuffs;  William  E.  Lockwood,  Philadelphia,  Pennsylvania. 

Claim — Embossed  cufife,  collars,  and  other  artiolss  of  wearing  apparel,  made  of  a  fabric  composed  of  paper 
and  tbin  muslin,  or  its  equivalent,  pasted  together  as  set  forth. 

338.  Water  Metre;  Nathan  B.  Marsh,  Cincinnati,  Ohio. 

Claim — 1st,  The  combination  of  the  two  si<io..r<nd  nvn^nrinL'  ')i  ii)il>*r^.  mi.liUe  piece  or  stationary 
cylinders,  independent  reciprocating  interior  cylinl'  -  1;  -\  p  i  -  |  t  m  i-.  ,.;  ■>■  ii!_:  i  .d^,  and  valve  box,  with 
itsvalvesand  passages,  the  former  actuated  by  tli  ii_    m  ;     i    .     \inii  i-,aiid  the  latter  forming 

inlet  and  outlet  communic'itions  with  and  from  tlii.' i,,..    i,  ,ii,i  _  1.   -u,i'Micing  the  reciprocating 

interior  cylinders  on  projections  formed  by  the  exti.,.-..  .j  .i.w.ui;  m1  U.i.  Lini  il.u.tliLs  of  the  stationary  cylin- 
ders, and  packing  said  reciprocating  cylinders  by  thu  j^';:sk.-ts,  which  make  tight  the  joints  of  the  stationary 
cylinders  with  the  measuring  chambei-s,  said  gaskets  being  cupped  or  bent  internally. 

339.  Machine  fob  Corrugating  Sheet  Metal;  Richard  Montgomery,  City  of  New  York. 

Claim — The  combination  of  the  bevel  wheel  and  bevel  pinions  with  the  sleeve,  projections,  and  fork,  with 
the  corrugated  rolls,  and  the  device  for  raising  and  lowering  the  corrugated  roll,  whereby  a  sheet  of  metal, 
<iace  entered  between  the  rollSj  can  be  worked  back  and  forth,  and  gradually  and  evenly  cormgated  at  one 
heat  and  by  one  attendaut. 

340.  Mode  of  Chilling  Rdis  for  Locomotive  Wheels;  Hiram  W.  Moore,  Jersey  City,  New  Jersey. 

Claim — The  hollow  chilled  rim.  whose  inner  and  outer  rims  are  not  only  united  at  the  sides  or  ends 
thereof,  but  also  united  thruugliout  the  annulus  by  means  of  Irac  s  extending  from  one  to  the  other,  for  the 
jmrpose  of  strengthening  the  tretwl  of  the  wheel  and  preventing  it  from  cracking  or  breaking  in. 

341.  Treatment  of  Vulcanized  Kcbeer;  Thomas  J.  Mayall,  Roxbury,  Massachusetts. 

Claim — The  use  of  olive  oil  in  compositions  of  gutta-percha  and  india  rubber,  in  the  manner  described. 

342.  Reefing  Sails;  Enoch  E.  Mulliner,  Camden,  New  Jersey. 

Claim — The  combination  of  the  divided  sail,  with  reef  pennants,  roller  clews,  pulleys,  and  yard  or  boom, 
as  described. 

[This  invention  con-nsts  in  tbe  arrantr*  ment  nf  the  Invor  part  of  a  square  or  fore-and-aft  sail  as  a  bonnet, 
in  combination  witbii  \.i:  i  -r  i  m.  .r,<l  •/.Mi  \  t  ,  ■  i  i'  ■  i  (  >  n,,  mt-  .ilt.i-  li^d  t'l  tin.'  ?-ail  in  ,-iii.Ii  a  iiiiauier  that 
the  lower  [jart  or  bunn'  ;      ■  -  ■    ,  ■!  .i   ■  n  i  ■  .  :.    ,  u  iih    -i  \Mii:'.ht  ili''  ni'ii'-r  p.iri  I'l  tlie  sail 

and  while  connected  ih'  i  i  .i  ,>.■,:  ,.i  i  .■  :  >.  i  .i  i  !■  ■  'n.  r,ui  i^-  (lix'^nrcTii-il  ii,iiii  tli--  npinT  part 
of  the  sail  to  prevent  I.  ii  ii  ._  ■■,  ■  ,i>.  ]  i,..  i,;,i  j  i  ,:■  i.in  ,,!...  -|.].,iil.  Tin-  iiu|ii.>vi.-iiji>iit  ;ip[ilii-il  t...  the  toj)- 
sails  of  large  ships  accom]  li^h--.  lv  rjthini:  that  is  aci_-.'nipli;?li'/i.l  by  the  use  of  double  topsails,  while  dispen- 
sing with  the  weight  of  the  two  extra  yardo  required  with  such  a  rig.] 

343.  Fastening  Slats  on  Sugar  Cane  Ba'J-vsse  Carriers,  Ac;  Charles  Neames,  New  Orleans,  Louisiana. 
t  and  combination  of  the  two  jaws  hinged  together  at  i~  by  means  of  a  hinge  pin, 

344.  Rails  for  Street  Railroads;  Samuel  Nicolson,  Boston,  MassacLusetts. 

Claim — Making  each  bcai  er  not  only  with  agrooved  upper  surface,  but  with  a  projection  or  lip  at  bottom, 
for  the  purpose  of  producing  uniformity  of  strength  in  the  section  of  the  rail  and  of  entering  a  corresponding 
groove  in  the  stringer,  and  supporting  the  i-ail  and  its  spikes  or  bolts  agjiinst  lateral  strains. 

345.  Manufacture  of  Elastic  Belting;  S  T.  Parmalee,  Edinburgh,  Scotland. 

Claim — Submitting  the  belting,  wliile  within  the  heating  or  vulcanizing  chamber,  to  pressure  between 
the  smooth  surfaces  of  an  eudless  metallic  band,  and  one  of  two  revolving  metallic  cylinders  round  which  the 
siiid  band  passes. 
34G.  Sharpening  the  Calks  of  Horse-shoes;  A.  W.  Payne,  Morris,  New  York. 

Claim — The  rotary  burrs  or  cutters,  one  or  more,  in  connexion  with  the  bearing  plate  or  plates,  placed 
within  a  suitable  frame  or  stock,  and  arranged  as  set  farth. 

347.  Water-proof  Leather  Hose;  James  Puoderford,  New  Haven,  Connecticut. 

Claim — Riveted  leather  hose,  made  with  a  water-proof  lining  applied  to  its  inner  surface  and  extending 
between  the  joint  or  lapping  where  sucli  rivtts  are  ineert^d. 

348.  Machines  for  Raking  Hav;  David  Rambler,  Union  Deposit.  Pennsylvania. 

Claim — The  adjvistable  side  bars,  provided  with  the  rake-heads,  J  j,and  teeth,  in  connexion  with  the  rake- 
head  or  shaft,  B,  provided  with  teeth,  and  used  with  or  without  the  dividers,  to  operate  as  set  forth. 
349-  Cora*  Harvesters;  Isaac  Reamer  and  Henry  Miller,  Conrad's  Store,  Virginia. 

CJaim— Ist.  The  combination  with  the  vertically  adjustable  upper  guides,  of  the  vertically  acyustable 
reel,  for  action  together.  2d,  The  reel,  constructed  with  tnngentially  set  tie-bai-a  or  guides,  in  combinati«in 
vith  a  platform  ou  which  the  stalks  fall  parallel  with  the  line  uf  travel.  3d,  The  combination  with  the  frame, 
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A,  knife,  c2,  of  the  under  atyustablo  frame,  a'.  ■  4tli,  The  manner  of  connecting  the  platform  with  the  frame 
of  tilt)  inachiru',  for  the  purpose  SL-t  forth.  5th,  rruvidin<;  the  pljitforni  with  ii  sli.lc  Uitk  ixtensiun  lioaiii.  in 
the  nianni'r  set  forth.  6th,  The  nrrangemeni  with  oblique  or  dlugouul  eel  Bpriug  btude  or  cutter  of  a  fixed 
obli(iuely  SL't  carrying  wh^el,  in  the  miinnur  set  forth. 

550.  Stove  Poiisn  Mixer  .\nd  Sckaper;  John  C.  Keed,  Providence,  Rhode  Island. 

Claim— The  combination  of  the  rece[ilacle,  scraper,  and  mixer,  when  arranged  as  described. 

551.  Machine  for  Latino  Hemp  around  M'ire  is  Making  Hope;  Jacob  Rinek,  Easton,  Pennsylvania. 
Claim— The  revolving  yoke,  with  its  hollow  spindle  and  one  or  more  loUers,  arranged  on  and  turning  in 

the  yoke,  when  the  said  yoke  and  its  appi-udagca  are  combined  with,  and  arranged  in,  respect  to  the  two  sets 
of  bobbins  containing  the  strands  of  hemp,  the  perlbiated  guide  plates,  and  tube,  as  set  forth. 

352.  Spring  Bed-bottom;  Isaac  A  Sergeant,  Springfield,  Ohio. 

Claim— Ist,  The  arrangement  of  the  stretcher  frame  and  rails,  secured  and  supported  as  described.  ?d, 
The  euppi»rting  Iig8  or  stays  and  racks,  in  the  described  combinatiou  with  the  frame.  3d,  The  described  ar- 
rangi-ment  of  btraps  and  knobs. 

353.  Machine  for  -Vddressinu  Newspapers,  &c.\  George  Shuck,  Madison,  Indiana. 

Claim — The  combination  with  the  hopper  which  contains  the  documents  to  l>e  addressed,  of  the  sliding 
gate  provided  with  a  heel  or  step,  and  ..|..-i-;itHif^  to  cluse   tli  ■  lio|.pei    .lir-cliaif^e.  and  at  intervals  to  open  the 

same  in  such  m. inner  as  to  permit  ot  a  'in-l  ■  •{■•'  nui-'ii    I ■.:  .I.  ;...-,  In  I  h.nn  ih  ■  |.il.-  lu  \\u-  \\^'\'\^'■^■  in  front 

^^i  said  lie>'l  t..r  alter  traverse  with  ili-      '  \  ■   .i ;,,:.  ,,i  n  ■   |..,  i  i,.  ■!  i  ■  .;.iil,   .  h.nm.-],  main 

type  cbaimt-l.  and  raised  discharge  ch.ii,   ■  1      I  ■.     i  i    ,    .,     i  w  i',  n,    i      ii.h    j,,,   niu,,    |,  vi-r,  or  its 

cquiviilcnt.,  t.»  Hid  tlie  type  in  itsconr-r  ii..im  in    :     u  ■  I,  ..,,.;  i  ■■  i  ii.   n,, Ii,(nri-I  ni  i  iir  >  hm,'.   Mlcewise, 

the  riiipl..yiiiriit  uf  form  boxes,  for  iiM.i..       i   i      l  :     ,    -     r,  i     i     !..    ni.hliiiR-.  Alsn.tluTMnii.inalion  with 

the  travrrsiTiL;   type  or  form  of  a  notin  i   -         i    ;^         .      .    :      [    i    t  i<.ii  by  the  type  at  intervals^.     Like- 

witJe,  the  cum  1-1  nation  with  the  bolst'-r.  >  ,  i  ii  ii_  —  ,1  ilh  i  .-  ,1  ■  I,  nfthe  springs  tor  reli>viiig  the  type 
fnim  the  p;)p«r,  and  holding  it  on  tljc  ii. .1-1,1  , ml  i\ii  -liiiti.  Anl  Li^tly,  the  document-discharging  fiy, 
when  operated  by  the  sliding  gate. 

354.  Cotton  Sceapees  ;  Patrick  Sharkey,  Brownsville,  Mississippi. 

Claim— 1st.  Arranging  the  scrupt-rs,  one  forward  of  the  other,  on  guide  blocks  or  runners  of  different 
lengths.    2d,  The  arrangement  of  a  sleigh-runner  shaped  gauge  with  the  short  scraper. 

355.  Sewing  Machines;  Thomas  Shaw,  Philadelphia,  Pennsylvania. 

I  do  not  claim,  broadly,  a  needle-bar,  to  which  a  verticfil  as  well  as  a  horizontal  motion  is  imparted  by 
cams,  or  their  equivalents — but  I 

Claim — The  feed-bar,  attached  to  and  carried  solely  by  the  spring,  operated  vertically  by  the  combined 
action  of  the  rods  and  the  aforesaid  spring,  and  hurizontiitly  by  the  combined  action  of  the  independently 
adjustable  screws  and  the  same  spring,  and  regulated  by  the  screw  on  the  stationary  bracket. 
35G.  Governor  for  IIeoulating  the  Speed  op  Steam  Engines;  Thomas  Silver,  Philadelphia,  Pennsylvania; 
patented  in  Kngland,  May  23, 1857. 

Claim — The  combination  of  a  spring  with  a  momentum  wheel  and  adjustable  speed-limiting  vanes,  the 
whole  constructed  with  the  combination  of  the  peculiarly  adjusted  sectors,  [lioion,  and  links,  aa  described. 

357.  Detective  Register  for  Doors  of  Railroad  Cars;  Walter  C.  Smith,  Georgetown,  D.  C. 

Claim— The  opening  and  closing  of  car  doors  by  means  of  the  latch  or  key,  in  combination  with  the  two 
index  or  registL-rlng  wheels. 

358.  G  vs  Pu'E  CciTER;  Joseph  E.  Stanwood,  Maiden,  Massachusetts. 

Claim — My  pipe  or  round  rod  cutter,  as  provided  with  a  rotary  cutting  wheel  to  operate  in  conjunction 
with  the  claw  ,.r  jiipi'-rest.  Also,  the  arran^iuent  of  the  cutting  wluel  earner  in  a  recess  formed  in  the  claw 
block,  in  euniltiuation  with  the  arrangement  of  the  adjustable  screws  and  handle  rod,  with  respect  to  the  said 
recesM  and  cutter  wheel  carrier. 

359.  Spring  Car  Couplings;  Frank  Steinhart,  Dansville,  New  York. 

Claim— 1st,  The  combination  of  the  radial  fenders,  or  thtir  equivalent,  with  the  jawa  of  the  nippers.  2d, 
Constructing  the  bolt  head  with  an  open  back,  and  also  with  a  longitudinal  recess  in  its  back. 

360.  Machinery  for  Accdmulatinq  and  Transmitting  Power;  Euos  Stevens,  Barnet,  Vermont. 

Claim— The  endless  chain  forming  the  pendant  loops,  e  and  c,  supported  by  the  wheels,  in  combination 
with  the  weight  suspended  from  a  pulley  supported  by  the  loop,  e,  and  the  weight  or  guide  pulley,  and  cord. 

361.  Pump  Boxes;  Francis  Stock  and  John  Stock,  San  Jose,  California. 

Claim— The  arrangement  of  the  parts,  j,  k,  1,  of  the  box,  in  connexion  with  the  bolts  or  rods  and  valve, 
as  desciibed. 

362.  Stop-cocks;  Thomas  Stubblefield,  Columbus,  Georgia,  Assignor  to  self  and  Peter  Naylor,  City  of  N.  Y. 
Claim — The  combination  of  the  lever,  cap,  valve  stem,  and  spring,  when  the  cap  is  providu-d  with  a  semi- 
circular opening  into  which  fits  the  s^jmicirculai-  end  of  lever,  for  the  purpose  of  forming  a  tight  joint,  with- 
out packing. 

363.  Carpet  Fastener;  James  A.  Taylor,  Cowlesville,  New  York. 

Claim — The  hooks  and  pins,  arranged  in  combination  with  the  carpet. 

364.  Wrench  ;  George  C.  Taft,  Worcester,  Massachusetts. 

Claim— The  screw-threaded  rosette  with  its  liole.  in  combination  with  the  stationary  guide  rod,  rack,  tra- 
versing male  8crew,nnd  slidingjaw,  with  its  female  sciew. 

365.  Grinding  Mills;  George  Todd,  St.  Louis,  Missouri. 

Claim— Securing  the  ears  of  the  rim  of  tho'stationary  stone  between  a  double  series  of  upper  and  lower 
springs,  whose  elasticity  is  governed  and  contiolied  by  the  series  of  adjusting  screws. 

366.  Pen-holders:  Alfred  R.  Turner,  Maiden,  Massachusetts. 

Claim— A  iien-holder,  constructed  with  the  cover  turning  on  a  pivot  or  fulcrum,  and  acted  upon  by  the 
bent  spring.    Also,  in  combination  wUh  the  above,  the  sliding  piece,  as  set  forth. 

367.  Lamp  Wicks;  John  B.  Wortendyke,  Godwinsville,  New  Jersey. 

Claim— A  lamp  wick  composed  of  strands  that  have  received  a  preparatory  twist  in  one  direction,  are 
then  spun  in  the  contrary  direction  with  and  coiled  upon  a  thread,  and  are  then  twisted  together. 
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368.  Machines  roa  Cutting  and  Folding  Wadding  and  Paper;  Jobn  Wood,  Brooklyn,  New  York. 

ClaiDi — 1st,  The  receiving  box,  provided  with  two  compartments  and  fly-boards,  connected  with  racks 
and  with  ratchets,  actuated  by  the  arms  and  cam.  in  connexion  wiiU  the  wheel  and  adjustable  pinion.  2d, 
Operating  the  knife  gate  and  plate,  by  means  of  the  K-ver  provided  with  the  sector  racks,  which  gear  into  the 
racks  of  gate  and  bar,  so  that  the  knifi'^  and  plate  will  ba  actuated  or  made  to  perform  their  respective  func- 
tions alterimtely.  3d,  The  arrangement  of  gearing,  when  used  in  connexion  with  the  lever,  for  the  purpose 
of  operating  the  several  parts  automatically. 

369.  REFaiGERATOR;  Abraham  Yost,  City  of  New  York. 

Claim — The  combination  and  arrangement  of  compartments,  dampers,  and  escape  tubes,  as  set  forth. 

370.  Construction  of  Railroads;  John  Young,  West  Gal  way.  New  York. 

Claim — Constructing  a  rail  and  siddle,  whereby  I  am  enablt;d  to  securely  hold  and  render  solid  the  joints 
or  ends  of  rails  during  the  pa-ssage  of  care.  Also,  combining  with  said  rail  and  saddle,  the  straining  ai'cU,  key, 
and  strip,  for  the  purpose  set  forth. 

371.  Restoring  Waste  Rubber  ;  Francis  Baschnagel,  Wenliam,  Assignor  to  the  Beverly  Rnbber  Co.,  Beverly, 


Claim — The  process  of  restoring  waste  vulcanized  rubber  by  reducing  the  same,  by  grinding  or  otherwise, 
to  a  finely  dividt^d  state,  and  then  submitting  the  same  in  a  suitable  vessel  to  the  direct  action  of  steam. 

372.  Sofa  Bedstead;  K.  Borren,  Assignor  to  Puter  Schneider,  City  of  New  York. 

Claim — 1st,  Constructing  a  sofa  bedstead  with  an  interior  drawer,  which  may  be  pulled  and  united  with 
the  sofa  seat,  so  as  to  form  one  bed  or  couch  by  the  application  of  ways  or  grooves  to  the  inside  of  the  sofa 
fi-iiuie.  2d,  The  horizontal  rods  of  the  sofa  frame,  in  combination  with  the  stay  of  the  interior  drawer,  for 
the  purpose  of  more  securely  guiding  the  said  drawer,  3d,  Providing  the  drawer  with  two  back  pins,  in  the 
manner  and  for  the  purpose  described. 

373.  Steam  Valves;  Harry  H.  Evarts,  Assignor  to  self  and  Phineas  E.  Merrihew,  Chicago,  Illinois. 

Claim — The  arrangement  of  the  ports,  cavities,  and  passages  in  the  valves,  in  combination  with  a  CDrrfS- 
ponding  arrangement  of  the  port5  in  the  seat,  whereby  a  single  valve  is  made  to  peiibrm  its  functions  for  the 
two  cylinders  of  the  engines,  as  set  forth. 

374.  IIinge;  Levi  T.  Howell,  Burlington,  New  Jersey,  Assignor  to  self  and  De  Witt  C.  Taylor,  Philadelphia, 

Pennsylvania. 
Claim — The  projection  on  one-half  of  the  hinge,  said  projection  being  inclined  on  one  side  and  abrupt  on 
the  other,  iu  combination  with  the  spring  bolt  and  its  notch,  when  the  said  bolt  is  so  fitted  to  the  other  half 
of  the  hinge  as  to  have  a  limited  vertical,  but  no  turning  movement  therein,  and  when  the  whole  of  the  parts 
are  arranged  for  joint  action,  as  set  forth. 

375.  Horse  Power;  Clark  Lane,  Assignor  to  Owens,  Lane,  Dyer  k  Co.,  Hamilton,  Ohio. 

Claim — The  construction  and  adaptation  of  the  stay  rods  with  the  hooked  stand  plates  and  racks  on  the 
sweep,  or  their  equivalents,  in  combination. 

376.  Regulator  for  Time-kzepees  ;  Ralph  S.  Mershon,  Assignor  to  self  and  John  M.  Harper,  Philadelphia, 

Pennsylvania. 
Claim — The  application  to  watches,  and  such  time-pieces  as  have  their  vibrations  governed  by  a  balance 
and  hair  spring,  of  a  compound  regulator  composed  of  two  or  more  movable  segments,  constructed  and  ope- 
rating as  described.  Also,  the  combination  of  said  compound  regulator  with  a  greater  or  lesiser  scale,  the 
former  fixed  and  the  latter  movable,  bnt  having  a  fixed  indicator,  and  capable  of  being  operated  either  in  con- 
cert with,  or  independently  ofi  each  other,  as  described. 

377.  Seedixo  Macbines;  George  W.  Richardson,  Gray viUe,  Assignor  to  self  and  John  P.  Williams,  Wliite 

County,  Illinois. 
Claim — The  arrangement  of  the  cam  wheel  and  lever  with  the  seed  slide  and  vibratory  bar  of  the  har- 
row, when  the  whole  are  constructed  as  set  forth. 

378.  Joint  for  Gas  and  Water  Pipes  ;  James  E.  Quinn,  Assignor  to  John  M.  Johnston,  Chicago,  Illinois. 
Claim — The  arrangement  of  the  rings  on  pipe,  in  combination  with  the  opening  iu  the  socket  forming 

the  cement  chamber,  for  the  purpose  of  joining  pipes  air  and  water-tight,  by  using  cements  in  place  of  lead 
commonly  used. 

[The  invention  consists  in  providing  a  groove  and  shoulder  at  the  junction  of  two  sections  of  pipe  or  tub- 
ing for  receiving  and  confining  the  cement.  The  cement  is  poured  into  this  groove,  and  against  the  shoulder, 
from  the  outside  of  the  pipe ;  and  when  the  groove  and  the  hole  through  which  ih'.-  cement  is  poured  are  filled, 
it  is  impossible  almost  to  open  the  joint,  and  the  cement  is  kept  from  exposure  to  the  moisture.  The  use  of 
lead  Solder  is  wholly  dispensed  with.] 

379.  Bed-bottom:  Leonard  B.  Tinkham,  Assignor  to  self  and  Charles  Ryan,  Lawrence,  Massachusetts, 
Claim — The  combination  uf  S-formed  springs,  arranged  so  as  to  receive  the  movable  rivet  and  retain  the 

slats  in  place,  with  bars  and  stirrups. 

3S0.  Ego-beateb;  John  L.  Nicolai,  Assignor  to  self,  S.  E.  Knott,  and  R.  F.  Farrell,  Chicago,  Illinois. 

Claim — 1st,  The  beaters,  arranged  with  diverging  fing'-rs.  which  are  attached  to  discs,  to  operate  as  set 
forth,  'id.  The  ariungeuieut  of  a  series  of  beaters  on  rotaiy  shafts,  so  that  the  several  beaters  can  be  operated, 
as  specified. 


Claim — The  combination  of  one  or  more  series  of  iron  screw  rods  with  the  suspension  posts  and  cords 
or  string  pieces  of  a  truss,  in  the  manner  specifiL-d.  X  do  not  claim  tlie  combining  with  the  posts,  bracvs.  and 
strings  of  a  truss,  a  series  of  supplementary  braces.  But  I  claim  the  arrangement  of  such  a  series  of  braces 
upon  the  outer  sides  of  the  truss,  and  so  that  they  shall  extend  above  and  below  the  cords  thereof,  and  be  con- 
fined to  the  truss,  as  described. 

2.  Machines  for  Making  3Iatch  Splints  and  Arranging  them  ln  the  Dipping  Frames  ;  Asa  Fessenden,  T«m- 
pleton,  and  Luke  S.  Knight,  Barre,  Mass.;  patented  April  2t),  1845;  extended  April  2i3, 1859. 

Claim — The  combination  with  the  series  of  cutters  of  the  passages  leading  from  the  cutters,  wbetber 
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th.TO  bo  one  or  more  series  of  said  cntters  and'  passflReR,  Also,  tln>  combination  with  the  nforpsaid  cnttera 
iiii.l  uassaEi'S  of  on  •  or  more  dipping  frimica,  arranged  and  operating  witli  respect  to  tbeui,as  dewnbed.  AIbo. 
tlH'  m  iiiiRM-  of  luiikiu;;  ibo  dipping  fr..mc-s  in  f^L-ctiuiis  ..f  separate  pioc-s  or  plat'-s.    Also,  the  combination  of 

,,,,..,,,  I,,  xviiiri,  racli  ..f  111-  Mm,  I,-  . .f  u 1  i-  li'  M   'Inwii   11].  H   tli"  iM n-Kiiz",  aiid  progressivelj"  forced 

.  ' '.''  ,         ,  ,    I  ,1,    iiM.M  d.  til.'  -.i;.i  1 1  III.-  i;i  !■■  1 1.  ■    i]i|ilu'il  ti)  III  ■  c;!!  I  nil:!'  :iiiiI  burird.    Also,  the  combina- 

.    I  ,   ,.  1,,"  I,  rL..  ,],,.,.,.      11      ;.  -M\rK  \ >  H  i.  I  v\ :i H I.  ilie  suid  macUiuerv  beinip 


said  machinery  being 


ADDITIONAL  IMPROTEMENTS. 


1 .  Seeding  MAcmNES ;  Charles  Cox  James,  Dayton,  Ohio ;  patented  December  15, 1857 ;  additional  dated  April 
5, 1859. 
Claim— The  arrangement  of  the  stationary  roof-like  screen,  lateral  sloping  projections,  septem,  slid^ 

sl-'tted  bars  and  shoes,  with  slide  and  tiongli;  constructed  as  described,  and  used  in  combination  with  the 

features  covered  by  my  patent  of  December  i5, 1857. 

2   Arithmometer  for  Addition  ;  Orlando  L.  Castle,  Upper  Alton,  Illinois;  patented  November  2, 1858;  addi- 
tiomil  dated  April  19, 1859. 
I  do  not  claim  the  use  of  any  particular  kind  or  arrangement  of  keys.    But  I 
Claim The  combination  of  the  rocker  keys  and  slutting  pawl,  in  any  equivalent  manner,  and  for  tha 

purposes  set  forth. 

3.  Machine  for  Dressing  Mill-stones;  Simon  W.  and  R.  M.  Draper,  South  Dedham,  Mass.;  patented  May 

13, 1850;  additional  dated  April  19,  1859. 
Claim— Tlie  bed-piece  with  the  cam,  bar  or  lever,  and  rods,  attached,  provided  with  springs,  in  combinap 
lion  with  the  frame  or  carriage,  with  pick  aliaft  attached,  provided  with  the  forked  arm,  arranged  to  operate 
as  set  forth. 

4.  Machim:'i  hi;  I'\i  iin;  "Wool;  Charles  Carlisle,  "Woodstock,  Vermont;  patented  October  6, 1857 ;  additional 

d..l..l      \j    I     '    -■■.     I      ."■■.!. 

Claiiii— I    I      I  'ir  both  of  the  loaves  of  two  or  more  connected  longitudinal  sections,  when  the 

Bsiid  joiiit'il  1    1^  ■  -  It    -'  11  ranged  us  to  operate  with  the  other  parts  of  said  machine,  in  tlie  manner  set  forth. 

5.  Corn  Sqelleu^s;  Vt'ixi.  ^Vells,  Boston,  Massachusetts;  patented  January  4,1859;  additional  dated  April  26, 

1859. 
Claim— The  guide,  in  combination  with  the  weighted  or  spring  presser,  made  movable  and  ai^'ustable  with 
reference  to  the  centre  of  the  disc. 


Illuminating  Gas;  N.  Aubin,  Albany,  New  York;  patented  January  8, 1856;  re-issued  April  5, 

lination,  which  consists — 1st,  In  mixing 
•111  iutii  a  chamber,  substantially  such  as 

,|  ■-,  ;  j..-.i,  1  .1  i!    1  \\\\  u  til-'  [n'l  ■--  I-  -■'■U'l  I'll  Willi  in  ret  Ml  I.     "..1,  111  1  111-  ii  ^  iln-  jiroducts  of  distlllatiou  of 

tin>  nii\,  III '   I'l  iM—  "lit  "I  Ml  h  I'll'  II  .1  .  li.Miii'.'i  ..iii'l  i  li'-i  !.'■  -ii!'!' .  I    1  I.'  .L  lii_lii-i-  ilegree  of  heat  bypassing 
ii f.i  ■:  \v  II  h  III-  liiMi>il   -III  I.I  '■  "i   ill-  1  ■  I -.li.  -iiK-i.iiiii.iil  \  .:■-[-  rill.  iL  lint  intending  to  claim  any 

OI|L'   >lrp  ul     Ihr   lHuil'-s  .si-|.;il-l(i|y,    hill    ulil\     I  I  |i'   ]il  i  "  <  ■-.~.   >l  1 1  i>I  .111  I  l.l  i  I  \    .1-  -I'l    t>Hlll,   aS  a  WholC. 

2.  Gas  (.lEXEr.ATor.s;  N.  Aubin,  Albany,  New  York;  patented  Jan.  S,  ISoij;  re-iseued  April  5, 1859. 

Claim — The  combination  with  a  gas  retort  of  a  removable  interior  chamber  open  at  bottom,  and  having 
Buch  relativi?  sluipe  with  regard  to  the  retort,  and  so  located  therein,  substantially  as  is  specified,  and  for  the 
purposes  set  forth;  and  tliis  I  claim  irrespective  of  tlie  location  of  the  opening  through  which  said  remov- 
able chamber  can  be  introduced  or  withdrawn,  and  either  with  or  without  an  apparatus  tor  introducing  steam 
into  the  retort. 

3.  TiaoT  Joints  for  Gas  Retorts;  N.  Aubin,  Albany,  New  York ;  patented  January  8, 1856 ;  re-issued  April 

5, 1859. 
Claim — A  joint  between  a  gas  retort  and  its  cover  made  by  fusible  metal  contained  in  a  groove  into  which 
enters  a  rim,  tlie  joint  being  such  and  for  the  purposes  set  forth. 

4.  ToBULAR  Elastic  Valve;  Franklin  Peale,  Philadelphia,  Pennsylvania;  patented  June  26, 1856;  Y&-is8ued 

April  5, 1859. 
Claim — Ist,  The  flexible  valves  described,  for  the  purposes  specified.  2d,  The  method  described  of  adapt- 
ing the  flexil)le  valves  to  pumps,  or  otlier  tubes  of  any  kind,  whether  rigid  or  elastic,  and  inserting  them 
therein,  in  tho  ni;inner  set  forth,  or  in  any  equivalent  mode. 

5.  Si'Ri-Nti  Bi:t>-imttom;  Hi  ram  Tucker,  Cambridgeport,  Massachusetts;  patented  July  3, 1855;  improvement 

a.l.iiii  July  9, 1857;  re-issued  April  5, 1859. 
Cla 
Bpringd, 
C.  Machinert  for  Making  Wood  Screws,  Ac;  Cullen  Whipple,  Providence,  Rhode  Island;  Assignor  to  the 

New  England  Screw  Company;  patented  December  7, 1852;  ante-dated  June  7,1852;  re-issued  April 

12,  1869. 

Claim— In  combination  with  a  mandrel  which  carries  chuck  or  gripingjaws,  an  automatic  mechanism  for 
closing  said  jaws  upon  the  blank,  keeping  them  closed  to  hold  the  blank  while  being  dressed,  and  then  open- 
ing them  to  n-l.iuso  (h."  divs^e.l  blunk.  arnmsed  and  opeintin-  in  s.uli  nmnii.  r  as  t-.  leave  (he  mandrel  (dur- 

^''■"lU-  ImUii-  -lil,,     .  :h    ,  l.i.|i>  ir\   ;,,  ,n  u[i!,.ii,  ^i  lin,,  lii  ,1-1  ut  I  lir  j.iU  >  ii]..!,  ill.     1...U.K,  wli.-ii  (ln'  t^uiilo  levei'S 

7.  Machinery  for  Makiso  Wood  Screws,  4c.;  Cullen  Whipple.  Providence,  Rhode  Island,  Assignor  to  the 
New  England  Screw  Company;  patented  December  7, 1852;  ante-dated  June  7, 1852;  re-issued  April 
12, 1869.  J  '  r 

Claim— A  feeding  punch  and  mechanism  for  causing  it  toapproach  witliiu  diflferent  distances  of  the  griping 
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ew  blanks  in  Tariable  positions  and  of  diflferent  lengths,  in  combi- 
tiDg  tool. 

S.  iUcHiSERT  FOR.  M.vKiNO  WooD  SCREWS,  &.Q.;  Cullen  Whipple,  Providence.  Rhode  Island,  Assignor  to  the 
New  En;;liiud  Screw  Company;  patented  Uecember  7, 1852;  aute-dated  June  7, 1852;  re-i^ued  April 
VZ,  lSo9. 
Claim— Tin-  spriiii:  di^cha^?ing  punch,  in  combination  with  the  mandrel  and  griping  jaws,  when  the 
puiii.li  aiiil  spriii,'  ;ii'-  l'"ili  r.iniid  by  the  mandrel. 

9.  Macuinkuy  K  m:  M\kim;  Wi'»d  Screws,  &c.:  Cullen  Whipple.  Providence.  Rlmde  Island.  Assignor  to  the 

New  Kn;^l.iiid  Sr^^'vv  L'uuiiiuny;  patented  December  7, 1852;  ante-dated  June  7, 1852;  re-issued  April 

12,  l8olt. 
Claim — 1st.  The  feeder  composed  of  a  sectional  trough  \rith  a  close  bottom  and  open  top,  into  which  tho 
Mank  dropti  and  arniug-'s  itself  before  a  traversing  rod.  which  pushes  it  iuto  the  griping  jaws.  2d,  The  cora- 
binutiou  of  an  ailjustnble  automatic  feeding  punch  and  a  8i)ring-discharging  punch,  with  an  intermediate 
trough,  or  equivalent  means  for  bringing  the  blank  into  line  with  two  punches.  3d,  The  arrangement  of  a 
spring-discharging  punch,  with  its  end  far  enough  within  the  end  of  the  grooves  in  the  griping  jaws  to  leave 
fin  opening  for  admitting  tlie  end  of  a  blank  ami  gniding  it  against  the  end  of  the  dischaxging-punch,  thereby 
rendering  the  checking  more  certain. 

10.  PRI.VTIXG  PBESSEg;  Gcorgo  p.  Gordon,  City  of  New  York;  patented  July  13, 1858;  re-issued  April  12, 


1859. 

-Ut.  Thr 


rrangement  of  tho  feed-tatde.  tho  fly  < 
olving  nippers  or  giipii  I -.  In   ili  ■  \> 


•  pile-board,  the  platen  and  bed, 

il„,-,-  ,k-5cribed.    2d,  Thefiy- 

iiil  ["  1  <  to  ensure  the  even  pil- 

■  r   iii.;>  h.'.    3d,  The  vibrating 

ir::i_  I  ■  Here,  having  a  lateral 

-  !     ■  i  I '  Ltions  to,  each  other, 

!    .  I  viiig  a  uniform  inking 

.'  r.  for  each  impressioa 

i     !,  Willi  the  spring  extension 


r'=  npou 


mbination  an 
with  til'  -■!  "I  -    -    ,1   independent 

boar<l  v>  ::  ii-  >  i  >  ^1*-  gauge  or  guide, in  combination  witii 
ingot"  Ci  -In  [  '  I  p -r.  or  their  equivalents,  whatever  th' 
douli!'-  '  1.11  1-1  till  V  iri;^  ijflf  and  on  the  impression,  -ilh.  Tw.i 
motion  upnii  a  ni  lin  liisiributor.  which  shall  move  indeptMul  i. 
and  thus  alternately  cross  and  re-cross  each  other's  distribuii- 
to  the  form.  Also,  the  two  distributions  given  to  the  iukiiiL'  i 
(h'Tetofore  patented  by  me),  in  combination  with  the  rotatin. 
attiicbed. 

11.  AcTOMATio  Grippebs  FOR,  CARRTiNtt  SHEETS  OP  PAPER  IN  PRINTING  PRESSES;  George  P.Gordon,  City  of  Xew 

York;  patented  July  13, 1S5S;  re-issued  April  12. 1869. 
Claim — 1st.  Out-  ->r  nuT'*  s-tf!  of  grippers.  nipju-r--   ^r  ti-v_"T-^  ti  n-v  Ivf  ■'n'l^p-n'l  nt 

an  axis,  for  th<-  pm  p  -■  -1  ■  u  i  ying  the  sheets  of  ]i.i[ r!     i  l  1        ;  ;n:|  : 

after  it  h;w  n-n-i\.:   :  1  ini',  ■ -1   ii.to  its  place  of  li-i  >        1  ;     1    .      ;  .  ::         ■',   ,     ,  1  utli 

of  these  purp..'-!--.  iim-  i .  ■■  iv  m;;  and  piling  the  !^ln■.  .  -  ■■!  ,-■  .j-  ,  m  ..1,  ■  ■,  1,  ,i..i  |.  _,  ;  n  fr  ip,  1  _v  tin'  .n  i>  of 
my  automatic  giii-i-  i.^  .t  m.i.  iJ,_-iHleut  revolving  nij.|.  1  -..  .,1  liim  ..jUA.d.  nL-.  :-.i.  l\,c  cuuibitialion  ui  the 
inilepencK'Ut  rcvuh  ing  grippers  with  the  vibrating  feed-Uo.ad.  or  its  eqiiivalent.  ;;d.  The  combination  of  the 
independent  revolving  gi  iiipers  with  a  pile  or  fly-boaid.  to  he  used  a.s  described,  or  in  some  equivalent  way, 
4th,  The  combination  of  the  independent  revolving  grippers  with  a  feed-board  and  a  pile  or  fly-boai-d,  or  their 
equivalents. 

12.  ILuivESTERs;  Thomas  D.  Burrall,  Geneva,  New  York;  patented  March  18, 1856;  ro-issued  April  12, 1859, 
Claim — lat.  The  shoe-jaece  and  racks  to  adjust  the  height  of  the  outer  end  of  the  finger-board.    2d.  The 

shaft,  f,  passing  across  the  end  of,  and  nearly  at  right  angles  to,  the  shaft.  1,  of  the  main  wheel,  when  fitted 
in  such  a  manner  that  its  pinion  can  be  thrown  into  and  out  of  gear  with  the  face  wheel. 

13.  Coffee-roasters:  Theodore  Heermaus,  ilitchelsville,  Tennessee ;  patented  Januai-y  IS,  1859 ;  re-issned 

April  12, 1859. 
Claim — Ist,  The  specified  arrangement  of  the  plates  or  shelvea.    2d,  The  combination  of  a  window  or 
windows  in  a  coffee-roaster,  with  agitating  or  elevating  idates  or  shelves. 

14.  Grain  and  Grass  Harvesters;  E.B.  Forbush,  UufiUlo,  New  York;  patented  July  20.1852;  re-issued  July 

8, 1856;  rc-i-c-issued  April  19, 1559. 
Claim — 1st.  The  device  for  adjusting  the  cutting  apparatus,  which  may  be  raised  or  lowered  without 
changing  the  height  of  the  m:iin  frame,  in  combination  with  the  finger  bar  either  with  or  without  the  remov- 
able platform.  2d.  Tlie  combination  of  the  inner  projecting  ends  of  the  main  frame  with  the  adjustable  cut- 
ting apparatus.  3d,  Supporting  the  clamp  and  finger  b:ir  by  means  of  the  slotted  iron  frames  and  locking 
bolts,  in  ombination  with  the  cross-pieces  of  the  main  fi-ame.  4th.  The  mould-board,  constrncttd  and  ar- 
rang>'d  in  the  manner  set  forth.  5th,  Extending  or  widening  out  tho  uppi-r  part  of  the  guard  finger  by  the 
overhanging  bare,  in  combination  with  the  central  bar.  in  the  manner  specified.  6th.  Arranging  the  three- 
pronged  fingers,  aliove  described,  so  that  they  mutually  brace  each  other  in  front  of  the  finger  bar.  and  are 
also  braced  and  supported  at  each  end  of  the  cutter  bar  by  the  projections,  in  the  manner  specified.  7tii,  The 
raking  apparatus,  constnicted  and  operating  in  the  manner  described.  8th,  The  movable  fulcrum  upon  which 
the  rake  is  suspended,  and  operated  in  the  manner  described. 

15.  Grain  and  Grass  Harvesters;  E.  B.  Forbush,  Buffalo,  New  York;  patented  March  18, 1856 ;  re-issued 

April  19,  1859. 

uniting  the  innpr  roar  comer  of  the  main  frame,  so  as  to 
serve  as  a  continuation  of  tin-  ^h^efor  treading  down  the 
2d.  TheconibiniitiMip     1   rlu   -1   I-   -rirrup  with  the  front 


istructin 


depress  or  ihop  t 
Htubbl  ■  .lini  ni  .u 
of  til..-  IM  nil  n  ,;, 
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1  frame.    3d, 
4  M ,    -  -the  di-aft-pole  to  the 

•  'li  Mn_'  III  1  -i[;i|i.)rting  wheel,  in  con- 
Oili.  The  euiiibination  of  the  extended 
I  scribed.  6th,  The  combination  of  tho 
Mih  each  other  in  the  manner  specified. 
'  t  forth.  8th.  Tlie  arrangement  of  tho 
;er  bur,  platform,  and  frames  of  the  ma^ 


16.  W.isnixo  Machine;  U.  E.  Smith,  Philadelphia,  Pennsylvania;  patented  October  26, 1S5S;  re-issued  April 
19,1859. 
Claim — 1st,  The  vensel  with  its  yielding  valved  diaphragm  and  the  perforated  diaphragm,  or  its  equiva- 
lent, in  cumbiuatiou  with  a  pipe,  G,  communicating  with  the  vessel  at  a  point  above,  and  the  pipe,  U;  at  a  point 
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hclow  tlie  saiil  tHiipliriijti).  ,111.1  1.  th  i)ipes  com  muni  eating  with  nny  suitable  heating  apparatus.  2d,  The 
rwiiirociitin-  |>lurm  1  v.  nli  u-  m,i  -m  .1  end  coiistructt-d  with  the  recess,  tliinch,  and  pi^iu  rat  ions,  in  combi- 
n.itiuii  witli  tlio  yitliliiii 'li.i|.lii,uhi.  loi- the  purposes  specified.  3d,  Providing  the  phinger  with  an  upper 
eiilarj;euieut  cuiicuvl- .u  ibu  uudu  side,  and  ariauged  in  respect  to  the  lower  plunger,  suljatantially  as  set 
fL.rth. 

17.  Orain  Harvesters  ;  Thomas  D.  IJurrall,  Geneva,  New  York  ;  patented  April  5, 1853;  re-issued  April  26, 

1859. 
Claim— Tlir  ;i'Miii.ti:i1  ;i|.i    :i  I  ■ .    i , ■■  ■  i  (  i)     u-n  i!  i    ■(    V-i  Iinrge  into  a  side  discharge  of  the  cnt  grain. 
Also,  tiR-  (■Miiiiiui.Ln..ii  .  t  lii      11:  -    i:      i      "  ..'■*■  journal  box  piece  to  preserve  the  relativo 

pnnitiuns  .>r  1  In'  -  .j;-  m  [  1,  m  :  1         i    i        i     1   i    i '.  I  in    .illow  of  Tiiising  and  depressing  the  driving 

wheel.  Al-M,  til.  unh  III- in  ilr  1.1..  in  i-  1  ■  !i  inii  I  ■  iu'vent  dogging  or  lodgment  of  fine  grass  in 
the  cavities  of  tli--  ^;naril=,  ^;li.l  nutcli.  ^  cILctin-  ;•  gM..,i  i,iiipu,-L-  anil  not  weakening  the  cutter.  • 

18.  Oraix  Harvesters  ;  Tliomas  D.  Burrall,  Geneva,  New  York ;  patented  April  5, 1853 ;  re-issued  April  26, 

1859. 
Claim— The  location  of  the  raker's  seat  with  regard  to  the  drive-wheel  and  platform.    Also,  in  combina- 
tion with  a  i-aker's  seat,  lucatt^l  as  described,  extending  the  rear  of  the  platform  far  enough  back  to  allow  tho 
r;ikL>r  from  his  seat  to  turn  tlie  griiin  upon  tho  platform,  and  rake  it  off  in  au  arc  of  a  circle  by  a  circular 
8w<'cp  ov  quarter  tnrn  movement  of  bis  rake. 
Vi   Abbanoement  of  Buckets  of  Paddle-wheels;  Mathcw  A.  Crooker,  City  of  New  York;  patented  Oct.  28, 

1S56;  re-issued  April  26,  1859. 
Claim — Arranging  the  floats  or  bui-kets  of  a  paddle-wheel  upon  its  arms,  or  the  equivalent  thereof,  where- 
by the  buckets  shall  be  continuously  increasing  and  diminishiug  their  depth  in  the  water  as  the  said  wheel 
revolves. 
20.  Machines  fob  Pegging  Boots  am>  Sroes;  John  James  Greenough,  City  of  New  York;  patented  Jan.  17, 

1854;  re-issucd  July  4, 1854;  re-re-issucd  April  26, 1859. 
Claim-L-D riving  the  pegs  into  boots  and  shoes  automatically,  by  means  of  a  peg-driver  operated  up  and 
down  by  a  positive  mechanical  movement,  whether  impelled  by  a  cam,  eccentric,  or  crank,  or  other  equivar 
lent,  Bubstantially  as  epicifled. 
31.  Machines  fob  Pegging  Boots  and  Shoes;  John  James  Greenough,  City  of  New  York;  patented  Jan.  17, 

1854;  re-issueU  July  4,  1854;  re-re-issued  April  26, 1859. 
Claim — The  moving  of  the  sole  of  the  shoe  along  by  means  of  the  awl  that  forms  the  hole  in  which  tho 
peg  is  inserted,  in  combination  with  the  peg-driver,  whether  the  peg-driver  be  or  bo  not  employed  to  perform 
tlie  additional  fimction  of  presenting  the  peg,  whereby  each  hole  made  by  the  awl  is  brought  in  guccessiou  in 
lino  for  inserting  the  peg  V»efore  the  awl  is  withdrawn. 

22.  Machines  for  Pegging  Boots  and  Shoes;  John  James  Greenough,  City  of  Now  York;  patented  Jan.  17, 

1854;  re-issufd  July  4. 1854;  re-re-issued  April  26, 1859. 
Claim— '''I'i'ii  J  i.n -1j      i  i  _-  U>m  a  stripof  peg  woo(l,or  otlur  n  ('.  i '  1  's  m    in-  ^  r:i  literal  or  side  cut, 
that  will    ii;  .    :   (  >      i    '  .'iiibined  with  suitable  ways  in       ,    li  ; ;         ;   ;     I  .I'    ,  .md  machinery  for 

ilrivingtlii  i  -  M  ■  n  i  i"  .  1p  peg  by  the  cutter  until  it  i^  m:  ; ,  ,i  .  -  h  I,  iv  miking  tlip  cutter, 
when  in  i">-iti..ii.  ;i  [..n  -  -i  iii-'  ■_ ni.;iii'^  tube.  Also,  the  combinati.';!  "i  i  h-'  m  il.  -  i.tiI  \miIi  a  cutter  for  sev- 
ering the  peL;s  in  a  ?lnie-ijegj;iiig  machiue,  as  epecified. 

23.  SlAceiNES  FOR  Pegging  Boots  and  Shoes  ;  John  James  Greenough,  City  of  New  York ;  patented  Jan.  1", 

1854;  re-issued  July  4, 1854;  re-re-issncd  April  26, 1859. 
Claim— Connecting  the  last  with  a  Imri/nnrnl  ^liilr-..r  pl:.(-  c:ipnM.^nf  prosfntlncr  tbi^  '^lir,,^  nr  boot,  po  that 

the  shoe  or  boot  attached  thereto  may  !>■  tm  n.  il  ^m,,]  i;.,>. ,    i  ^u  .mi  .in    .  !:,.i I,,.i  i,'.,rii  il  ..i-  m.-liiiriirinirse, 

in  combination  with  a  meclianism  wlii.  h  i.  i  il  ■  i  i  i  ,n  '  . !  i  i  n  i  ,i;  i  >  i  ,  ,i  i .  -  ..i  ml. ,  inu  which 
will  permit  it  to  yield  downward,  but  tin  .  >  mi  i.  i; .  I  :  i,  :j  \  ,  'i  m  in  i  \,  ;l!i  ;li  ),,  -:,iii;;  mech- 
anism described,  or  any  equivalent  tliLici  r.  Al  1  i  ilu  .  l.L.m  ,i-  .m  :ul:LUi.Ltl^.  m  .m-  -ji  in.  \  .n^  ,iiid  guiding 
the  last  to  present  it  to  the  pegging  apparatus,  in  the  rtqnired  line  of  pe;:,giug,  the  guide  groove,  guide,  and 
pinion,  and  curved  neck,  substantially  as  described,  in  combination  with  the  mechtiuisni  above  described,  or 
the  equivalent  thereof,  which  permit  the  last  to  be  moved  in  any  desired  direction,  as  set  forth. 

24.  Machines  for  Pegging  Boots  and  Shoes  ;  John  James  Greenough,  City  of  New  York ;  patented  Jan.  17, 

1S54;  re-issued  July  4, 1854;  re-re-issUed  April  20, 1859. 
Claim— The  combination  of  the  universal  movement  carriage  and  lateral  awl  movement,  far  properly  pre- 
senting the  shoe  to  receive  the  pegs  in  sxiccession.  Also,  the  combination  of  the  mechanism  for  the  cutting 
and  feeding  of  tho  pegs,  or  any  equivalent  therefor,  with  the  automatic  peg-driver.  Also,  the  combination 
of  the  following  elements,  or  tlieir  mechanical  equivalents,  namely,  tlie  peg-former,  the  peg-feeder,  the  peg- 
driver,  and  the  mechanism  for  moving  the  shoe,  described,  thus  constituting  au  automatic  machine  for  peg- 
ging shoes. 

25.  MAcniNF.s  FOR  Pegging  Boots  and  Shoes;  John  James  Greenough,  City  of  New  York  ;  patented  Jan. IT, 

1854;  re-issued  July  4, 1854;  re-re-issued  April  26, 1859. 
Claim — The  pegging  of  boots  and  shoes  with  nails  or  pegs  of  drawn  wire.    Also,  driving  the  pegs  by 
means  of  the  cutting  nippers,  s.aid  nippers  cutting  off  the  pfg  alter  it  is  driven,  substantially  as  si>ecifieil. 

26.  Tailoes' Sheabs;  Rochus  Heinisch,  Newark,  New  Jersey;  patented  July  13, 1858;  re-issued  April  26 

1859. 
Claim — Tlie  oblique  rectilinear  slot  in  the  elongated  shank  of  the  Inwer  blade,  in  combination  with  tho 
fulcrum  and  a  lever  connecting  with  two  portions  of  tho  shears  behind  the  fulcrum. 

27.  Machine  FOR  Making  Paper  Bags  and  Envelopes;  North  American  Paper  Bag  and  Envelope  Mannfiic- 

turing  Co..  Philadelphia,  Pennsylvania,  Assignees  of  J.  A.  Smith.  Clinton,  and  S.  E.  Pettee,  Roxbo- 

rongh,  Massachusetts;  patented  May  1,'1855;  re-issued  April  26,1859. 

Claim — let,  The  bar  to  relieve  the  end  of-th©  under  sheet  of  the  weights  of  the  pile,  partially  or  wholly. 

2d,  Tho  friction  bar  to  separate  the  under  sheet.    3d,  The  guide  bar  in  connexion  with  the  bar.    4th,  Tho 

lift.'f.  to  n-li.-ve  tho  sli.-ot  fn.m  the  w.i-Jit  ..f  the  pile.     5th.  Th.'  f-MInu^  from  the  bottom  of  the  pile.     6th, 

Tir  .  ■■iiiMii.iil  ■:!  -r  III'   NV'  Ii-I.t  ii  II.  I'i ;.  li  .ii  1. 11    -11  ill.- 1. 1!    .ri-i  Df  ■  i .  i   ■! ;  - !  i :  1 1 '  i  ii  ^  H  fecdtug  apparatns.    7th, 

'I'-'     ;  ■■.\  -  I  ■  I  1  .      ■  li'    !■  .;■  I   I  ■  I   ■    I  i"ii      -I  h    1 II  ,  iiiii!.. >  .  i.    n   i   ;.  ■      .   (".if  making  bags  from  paper 

I  I    I'  ■-  -I  ■  .  ■■■    .  !  I  ■  .  I  I  .1  '11  ■■  ..I  :  i|  ■  -h  11-    II!  ■,  .i.-,v  II  ■  .  ,  ,1  I  ■.   ■  h,    I,  ,tni-<-  of  the  work  to  be  done, 

"■■■  I  ■■;   !  I  ■■';ii.i  \v  ti    ii  ( 'i.  ;■  ■[■■  1  :-  r..  I.  ■  i.  iM  ■,!  i  ■;  i !,.■  |.ii i ;.  .-..  ..|  |,i  j _■  i h-  ii;ii:or  bags.  9th.  The  pasters 

and  snl-  i.il(k-id.     lotii,   Ihij  cmiiiniiliuu  ul  the  tiiLle,  ttie   bar.  itio  side  lukiers,  and  pasters,  all  constructed 
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28.  Sewtsg  MAcmyEs;  Emeline  M.  Stedman,  Vienna, XewJprsey,  Executrix  of  Georgo  "tt'.  Stcdman,  deceased; 

patented  December  12, 1854;  re-issued  April  26, 1859. 
Claim— 1st.  The  lube  described,  receiving  thread  in  the  ii.;mn>  r  -^i^  rifir.l.and  acting  in  combination  with 
the  needle,  8o  that  each  forms  a  eeriea  of  loops,  each  of  wlijcli  !-■,],-  i.  .j\.- uue  and  in  received  by  the  next 
oni>  of  the  other  series.  2d,  The  auxiliary  plate  carrying  tin-  jh  'I-  i  r  tin-  I. ...pint;  tube,  and  secured  to  tho 
beil-plHte.  so  us  to  be  atijuRtable  to  any  desired  position  n-lati\^  1\  w.il.  lii.  n.  r,]l.-.  "'\.  A  r.  cipnx-ating  tube,  or 
equivalent  device, co-operating  with  an  eye-pointed  needle  t.>  ■  >  :  •  >  i  i  i  t  i  ni  il,  -:  it.  d  in,]  produce  sew- 
ing esaentially  as  specitied,  conibiniDg  witJi  ami  receiving  u-  i:  ;  i  i  i  i  .  ;  .  :  ,  tlie  fulcrum  of 
which  is  at  or  near  the  bed  or  table  of  the  machine,  while  ih"  ■  !.  .  .  .  -  :i  4ih.  Feeding 
the  cloth  bymeansof  a  needle  which  is  made  to  pass  throuL-li  tii.  -  nn  n,  i  j..  u  .  ,  v  ,i  i  i  •]  ■  t  to  its.length, 
diagonal  to  its  line  of  movement,  in  combination  with  a  sprint;  t">  tim-w  tiic-  ir.  .lie  mio  [u.^uiun  to  teed  the 
cl^th  the  next  stitch,  and  the  screw,  or  its  equivalent,  to  dttermiue  and  regulate  the  length  of  the  stitch. 

29.  Grain  ksh  Grass  IIaiivest£31S  ;  Eliakim  B.  Forbush,  Buffalo,  New  York ;  patented  April  17, 1855 ;  re-issued 

April  26, 1859. 
Claim— 1st,  The  arrangf^ment  and  connexion  of  the  rear  cross-timber  in  n  l:<t  >  n  r-  ili.    iii;iin  fr.ime.  in 
the  manner  specified.    2d,  The  peculiar  constinietion  and  arrangement  of  tin-  .  i    M-intion  to  the 

iii:uu  frame,driving  wheel,  and  gearing.  3d,  The  gear  key.  in  combination  witli  ^  .  _  ilt.  4th.  The 
l..cks  in  the  clamp.  5th,  The  track  clearer,  provided  with  the  arms,  arrangi-d  in  i  _!  u.  _.,  i  ■ ._  u_h  other,  and 
hock et -piece,  to  operate  in  the  manniT  dtscribtd.  6th,  A  recess  made  in  the  outside  &hue,  in  the  rear  ot  the 
ouUiide  cutter  bar.    7th,  The  second  angle  at  c  r,  formed  by  the  brace  bai-s  of  the  guard  finger. 

Designs. 

1.  Floor  Cloth;  James  Patterson,  Elizabeth,  New  Jersey;  dated  April  5, 1859. 

2.  Plates  for  Cooking  Stoves;  S.  U.  Ransom,  Albany,  New  York;  dated  April  5, 1S59. 
i).  Plates  for  Stotes;  S.  H.  Ransom,  Albany,  New  York;  dated  April  5, 1859. 

4.  Stoves;  Garrettson  Smith  and  Henry  Brown.  Philadelphia,  Pennsylvaniaj  Assignors  to  Hay  ward,  Bartlett 

A  Co.,  Baltimore.  Maryland;  dated  April  12,  1859. 

5.  Stoves;  G.  Smith  and  H.  Brown,  Assignors  to  North,  Chase  &  North,  Philadelpliiii,  Pennsylvania;  dated 

April  19,  1859. 

6.  Cook  Stoves;  Sherman  S.  Jewitt  and  Francis  H.  Root,  Buffalo,  New  York;  dated  April  26, 1S59. 

7.  Tea-pot,  &c.;  G.  \i.  Smith,  Hartford,  0.>unectIcut ;  dated  April  26, 1859, 

MAY  3. 

1.  Manufactitie  of  White  Lead;  Fanning  Albert,  Brooklyn,  New  York. 

Claim — The  application  of  a  rotating  selt-leeding  cylinder  for  the  drying  of  wet  carbonate  of  lead. 

2.  Alarm  Water  Gauge;  W.  R.  Andrews  and  John  Oswald,  Chicago,  Illinois. 

Claim— The  disc  valve,  its  stem  and  spring,  applied  in  combination  with  the  enclosing  sockets,  F  and  G, 
the  latter  of  which  dbntaius  an  annular  passage  communicatiDg  with  a  whistle. 

3.  Faucets;  Silas  Barker,  Hartford,  Connecticut. 

Claim — The  vertical  discharging  orifice  and  the  concave  end  cut-off  to  the  face  slide,  in  the  manner  set 
forth. 

4.  Elevators;  Albert  Betteley,  Boston,  Massachusetts. 

Claim— 1st,  The  combination  of  the  air  reservoir  with  the  movable  car  or  platfui-m  of  an  elevator.  2d, 
Constructing  the  base  of  the  car  in  the  parachute  form. 

5.  Door  Spring  ;  Amos  S.  Blake,  Waterbury,  Connecticut. 

Claim — The  arrangement  and  combination  of  the  spring,  links,  and  arms. 

6.  Manufactcre  of  Watch  Cases;  James  Boss,  Philadelphia,  Pennsylvania. 

Claim — 1st.  Spinning-up  of  watch  cases  by  the  employment  of  a  mandrel  and  spinning  wheels,  con- 
structed in  the  manner  set  forth.    2d,  Spun  plattd  sheet  metal  watch  cases,  constructed  ;is  specitied. 

7.  Fastening  for  Curtains  of  Carblages,  &c.;  Wm.  Z.  W.  Chapman,  City  of  New  York. 

Claim — A  curtain  knob  fastening,  constructed  so  as  to  be  readily  opened  from  the  buse  or  on  either  side 
of  the  curtiun. 

8.  Skate  Fastening;  Chandler  Cheney,  Milford,  Massachusetts. 

Claim — Securing  the  back  part  of  the  skate  to  the  boot  or  shoe,  by  means  of  the  spring  band  in  connexion 
with  the  screws,  or  their  equivalents,  in  the  manner  dt-scribed. 
».  Sewing  Machines;  D.  M'.  Clark,  Bridgeport,  Connecticut. 

Claim — As  an  improvement  on  my  patent  of  August  31, 1858,  the  combination  and  arrangement  of  mech- 
anism fur  the  purpose  of  controlling  the  feed  wheel,  in  the  manner  set  forth. 

10.  Water  Cask  Life-boat;  M'in.  N.  Clark,  Chester,  Connecticut. 

Claim— Ist,  Making  the  staves  upon  the  lower  side  of  the  water  cask  more  curved  than  those  are  upon 
the  upper  Bide,  in  order  to  give  the  life-boat  a  proper  bearing  and  greater  stability  ii     "  "" 

ballast  floor,  water  tank,  and  batch,  when  they  are  used  in  connexiou  with  the  water  c 

11.  Smoke-stack  for  Locomotite  Engine  Houses;  Henry  Clayton,  Tamaque,  Pennsylvania. 

Claim — The  aiTangement  and  combination  with  the  smoke  pipes  of  locomotive  engines  of  a  sliding  tube, 
flue,  and  stack,  as  described. 

[A  series  of  flues  communicate  with  a  common  stack  at  the  centre  of  the  building,  the  flues  being  pro- 
Tided  each  with  a  sliding  or  ai^justable  cap  and  tube,  so  arranged  that  each  cap  may  be  lowered  over  the  top 
of  a  smoke  pipe  of  a  locomotive  to  convey  the  smoke  therefrom  into  the  stack,  the  tubes  of  the  caps  acting  as 
Talves  as  well  as  means  of  communication  with  the  stack,  so  that  when  the  caps  are  raised  the  flue  of  each 
elevated  cap  will  be  cut  off  below  with  the  external  air,  and  thereby  preveuted  from  injuring  the  draft  of  auy 
of  the  flues  in  use.] 

3* 
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12.  Skate  Fastexi.vo;  John  TI.  Coe  a? 

Claim — 1st.  Tlio  employment  ol" 

combined  in  relation  to  earli  oilier  iiii< 

respond  wirli  il..-  Im^tli  ol  ilu-  r....t  ai 


111  tr: 


1.1.  ("'"lUM-rticnt. 

1 1  111-  ^it  the  front  of  the  foot  or  base  platP, 
III  -  ii>l  hii^i-  or  foot-plale.  in  position  to  cor- 
I  Ml.-  -.:.iiic,    2(1,  The  cuuibi nation  of  the  right 

iin-.  Ml  that  both  clamps  ure  eimnltaneunHly 

uhich  operates  the  clamps,  so  that  after  the 

way  of  the  ice. 


IJ.  BomdLa.nli. 
Clrtim— The 


nt  of  wings  formed  of  a  tlexii^ie  material  in  connexion  with  metal  springs,  who 
1  the  cj'liudev  (for  cx)ntaiuing  the  powder),  between  the  head  and  wad,  in  the  mai 


V   ;  M  1 1 ! , :  H  P.  Coons,  Brooklyn,  New  York. 

11  nt  of  the  r'tortrt,  as  specitied.  for  the  pnrpose  of  combining  a 
-    I  'r  extt  tiding  .r  ilimiiiishin};  it^^  capacity  of  generating  gas  itt- 
.  1    I    ii  ii'iii.igm  surrounding  a  coudeuaiug  ch;uijber  and  escape  pipe. 
Philadelpliia,  Pennsylvania. 

nicating  -with  the  external  air  and  fire  chamber, 
ibustiuu  and  equali-iing  the  temperature  of  th« 


11.  ApparatcsporGexerati.n 
Claim— The  form  an.i  m 

definitely.    Also,  the  combiu.i 
15.  CooKixQ  Stoves;  Joseph  C 

Claim — The  chamber  above  the  top  oven  plate, 
whereby  there  is  effected  the  double  function  of  aidiuj 
upper  portion  of  the  oven. 
Iti.  Variable  Cctoff  for  Steam  Esonres;  Alexander  Cmmbie  and  Russell  D.  Brigga,  Brooklyn,  New  York. 

Claim — The  arrangement  and  combination  of  the  toggle  rods,  slide,  rockers,  stems,  and  lifters,  as  de- 

1".  Tobacco  Press;  Edward  and  Wm.  B.  Cunningham,  Powhatan  Court  House,  Yirgiuia. 

Claim — Producing  an  improved  hand  pre<!s  which  is  especially  ciilculated  to  aid  in  compressing  hnnchea 
of  le-iif  iob;\cco  into  the  proper  shape  for  packijig  or  "prizing;"  tlie  said  press  being  composed  of  a  narrow 
open  box  which  has  u  fulcrum  jiiece  and  a  false  bottom  combined  therewith,  and  a  removable  lever  adapti-d 
thereto. 
IS.  Lamps;  Michael  A.  Dietz,  Brooklyn,  New  York. 

Claim — Securing  or  couuectiug  the  deflector  to  and  into  the  chimney  band  by  means  of  a  groove,  as  de- 
scribed. 

19.  Lock  for  Piano-fortes;  P.  F.  Dodg^  West  Cambridge,  Massachusetts. 

Claim — Actuating  the  bolt  by  means  of  the  arm,  of  the  tumbler,  and  the  recess  in  the  bolt. 

20.  PuNo-FORTEs;  Spencer  B.  Drigjst,  City  of  New  York. 
Claim — So  arranging  and  applying  the  sound  board  and  strings,  and  so  constructing  and  applying  the 

bridge  or  bridges  of  a  piano-forte,  that  the  depths  qf  the  bridge  or  bridges  at  Ihe  bearing  poi 


•  bridg 
rings,  and  the  distances  of  the  several  strings  from  the  board,  are  all  in  the  e 
abouts,  to  the  length  of  string. 
21.  Machtxe  for  Filing  Gin  Saws  :  James  "W.  Elliott,  Prattville,  AIal«ma. 

Claim— 1-t.  ^I.iki!-,-  --.I.l  T;tM.-  n.ijn^t.iM.- at  both  ends.     2d,  The  stnna.nM,  v-it 
sl,.tt-l  li.ii-  f.r  Mi|,|.  .ftiMi   111-  ■  Nl  inl.  :  ..f  -.a^^.    3d,  Maliin^  thf  \n  . v  .bim  ,    !  !■ 
lai.Till.-.  |..r   l.:i;i.i,,..    rii  ■  h.nii.'  I..  .Ml'   .1   -,M.,1  position.     -1th.  Tlir   ((-'■  ..|    n-    ■     ■ 
■  ■      ■  5th,  A  pawl  \vM  in  i. !.,..■  i.^   ,h.'  - 


*  of  the  SL-ve- 
'  proportion,  or  thcre- 


1(1  U- 


and  I 


thepurpn-r     :    I 
22.  FoRMiN.i  ci  n  .  I.  I.I '.  iii.yypE  Plates; 
Claim— 1st,  Th.'ein].Ii.ymentof  k-.i  ■■ 
pound  flexible  impression  shuet  or  t^j'.   i  , 
ployment  of  curved  edses,  in  conibioiit; 
form  th.it  tlie  .-lL.-s  ..t"  lli.'  i-onip...iii.l  im,  ■ 


arranged- as. 
3  against  t)v' 
i\m.  II.  Elli.' 


:;.!,  TIk 


.f  holding  a  com- 
\^-.  -id.  Theem- 
M  relation  lo  said 
tm  the  purpose  ol 


:Mli.  Th.- 


inplovmeot  uf 
to  provide  for  the  escape  of  air  from  be- 

;  1 1,1.  4;ii,  I  h  1 1  iiiiiii.ii;  11  :iiid  arrangement  of  the  concave  furm  with 
I  11  11  ri-  fill  iiM|.M--i,.i,  -h-vt  in  contact  with  the  concave  side  of  said 
i:  \  mI  mil.!.-".  Il  -!i  .  1  .  1  -iilliiii^nt  elasticity  that  it  may  be  straightened 
,i  I  \  [!,■  i\ ).-.  ;i[i  1  til  II  -pi  iiiLi  up  again  by  its  own  power  to  the  form 
in  V.  1  h.Mii.  whrii  u-  'I  i  >i  tin.'  L'onatructioD  of  a  curved  type  matrix. 

istiiicted  as  described, and  when  acting  in  combination  with  the  wrought 
le  piece,  as  arrang-d  and  for  tlic  purpose-  specified.  3d,  The  combination 
a  a,  by  means  of  which  the  frow  is  enabled  to  accommodate  itself  to  tho 


out  while  th( 

required,  in  combin:iiiii[i  \miIi  i 

23.  SaiNGLE  Machine;  \\m.  i\i 

Claim— 1st.  The  aJd-.I  plat, 
iron  piece  and  spring'.     -Jd,  Th. 
of  the  rod  with  the  pieci-s.  g  g 
winding  grain  of  the  timber. 
2-4.  Uasdle  for  Cutlery;  J.  "W.  Gardner,  Shelburne  Falls,  Massachusetts. 

Claim— Attaching  the  handle  to  the  knife,  or  other  impl-ments  or  tool,  by  means  of  a  tang  provided  with 
a  cylindrical  projection  and  bnlsters,  the  tang  and  projections  being  fitted  in  a  longitudinal  kerf  or  cut  and 
hole  in  the  handle,  the  bolster  bearing  on  the  end  thei-eof,  and  the  tang  secured  in  the  handle  by  a  rivet. 
25.  Machine  for  Cleaning  Grain;  T.  G.  Gleoson.  Kochester,  New  York. 

Claim — The  arrangement  of  tho  screens,  vibrating  longitudinally  with  the  fan,  removable  apron,  and 
detachable  smut  cleaner.  / 

2li.  Valve  Gear  for  Steam  Engines;  Thomas- Hawkins,  Mobile,  Alabama. 

Claim — The  combination  of  the  bwiring  and  suspending  plates,  one  on  the  toe  and  the  otli 


;  (or  pendulum)  catch  for  the  purpose  of  holding  opi-u  the  s 
G  siroKe. 
Wbeelwriohts'  Machine;  T.  L.  Hawkins,  Sturgeon,  Missouri. 
Claim— Tho  arrangement  of  the  several  parts,  as  describcid. 


the  lifter, 
valve  to  any  desired  point  of 
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28.  L.\DIES'  Hoop  Skihts;  John  Holmes.  Boston,  Massachusetts. 

Claim— 1st,  Constructing  a  ekirt  of  "knotted"  .>r  "rictwuik,"  nii. I  tlii- T  claim  whether  the  meshes  on 
the  fifnit  :iii<I  N;uli  of  tlie  skirt  are  alike  or  w^x.  uM.  Ij  t  .t_  n.:  ;li'  i.  ii  i)].|-rr  poitiunof  a  skirt,  formed  ».y 
a  sen- -  it  iJM -li  -  h' l.^uu  the  lishop  bliai"-.  I'V  Ith  i    ■-  i,.   ■,  ii\     -,       i  uumbiT  of  meshes  on  tlie  rear 

oiJl't'  l":! r!i.  1,  .1.  ascoDiparedwith  III..-    mili       ■  ■..  ■\.    i     [.i  nt  the  skirt.    3d,  The  hurizon- 

twl  l.ii>tli  Mipi„.iiMi-  spring,  inconibinaiiuij  ui  I.  th.  .    jt,]  i    --i  .1  i.-i .    mji  Hj.-  upj.er  j.ait  of  the  skirt.    4th, 
The  L-.miljiimln.n  ol  the  "utrtteU  &kirt"  with  ihe  hix'i's,  spjiii-,  cuuipi  easing  tape,  aud  Waiotbaud. 

*9.  H\iR  Crimper;  Ellwood  Iviiis,  Waterbury,  Couuecticut. 

Claim — A  hair  crimp,  composed  of  a  fork  aud  clasp,  made  as  described. 
00.  Egg-beater;  S.  F.  Jones,  St.  Paul,  Indiana. 

Claim — An  egg-beater  having  a  cup,  shaft,  strap,  tube,  slutted  bar,  cords,  attached  to  shaft,  and  to  adjust- 
ing suriJWd  iu  bar. 
31.  Skates;  Uriel  Josephs,  Quincy,  Massachusetts. 

Claim — Ist,  The  combination  of  the  braces  or  stmts  with  the  plates,  either  with  or  without  the  screw. 
2d,  The  cumbiuation  uf  the  bar  with  the  runu^^r. 
\i±  Measltusg  Faucets;  Ira  Kinman,  Freeport,  Illinois. 

Claim — 1st,  The  employment  of  an  endless  screw,  or  its  equivalent,  in  combination  with  the  rotating  sHde 
and  eccentric  chamber.  'J.\X,  The  register  whci^l  and  iudex  hand,  in  cumhiiiatiou  with  the  stop,  wbeu  thrwiiue 
is  operated  by  the  stem  of  the  endless  screw,  so  us  tu  indicate  the  quantity  of  hquor  di'awn  through  the  faucet. 

33.  Windlass;  I>a%-id  Knowton,  Camden,  Maine. 

Claim — The  winch  shaft  provided  with  barrels  and  connected  to  the  windlass  by  gears,  and  so  arranged 
that  the  windlass  may  be  worked  by  the  winch  shaft,  or  the  winch  shaft  and  barrela  may  be  worked  inde- 
pcudeut  of  the  windlass. 

34.  Steam  Boilers;  L.  Lefebre,  Donaldsouville,  Louisiana. 

Claim — Tlie  longitudinally  fluted  boiler,  braced  as  described,  in  combination  with  the  conformable  under 
surface  of  the  exterior  flue. 

35.  Pumps;  A.  W.  Lloyd,  Otis, Massachusetts, 

Claim — The  arrangement  and  combination  of  the  side  tube,  pipe,  valve,  and  piston,  as  described. 
[The  invention  Consists  in  the  use  of  a  hollow  piatun,  provided  with  a  valve  aud  fitted  within  a  proper 
cylinder,  an  air-chamber  being  connected  with  the  cylinder,  and  also  a  side  water  passage.] 

36.  Grinding  Mills;  J.  C.  Lyons,  Auburn,  and  H.  F.  Philips,  Seneca  Falls,  New  York. 

Claim — The  described  arrangement  and  combination  of  the  grinding  cone  and  the  com  cracker,  when 
the  former  is  arranged  on  a  shaft  which  receives  a  longituihnal  motion  by  means  of  a  hand  wheel,  and  from 
which  motion  is  conveyed  to  tlie  corn  cracker  by  means  of  wheels. 

37.  Harvesting  JLichine;  Henry  Marcellus,  Amsterdam,  New  York. 

Claim— The  corrugated  finger  bar  c;ist  with  the  cutting  projections,  in  combination  with  the  detachable 
fingers,  constructed  iu  the  manner  specified. 

38.  KoTARr  Engine;  Charles  Miller,  Bc-lleville,  Hlinois. 

Claim — All  the  parts  specified,  in  combination,  being  and  constituting  a  rotary  steam  engine,  as  asked  for 
in  my  petition. 

39.  Locomotive  Machine  foe  Propelling  Ploughs,  Ac;  "Wm.  P.  Miller,  Marysville,  Cahfornia. 

Claim — The  combination  of  the  endless  chain  or  track  with  the  leading  and  driTing  wheels  and  support- 
ing trucks. 

40.  Mode  op  Attaching  H.uisess  Breeching  to  "Wagon  Thills;  Aaron  Parker,  Coventi-y,  New  York. 
Claim— The  mode  of  attaching  the  hold-l;ack  straps  to  thills  of  vehicles,  by  having  a  metal  ring  to  slide 

Under  a  spring  snap,  in  such  mauiier  that  it  will  unlUsiun  of  itself  when  the  traces  are  unhitched. 

41.  Vulcanizing  Caoutchouc;  D.  D.  Parmelee,  City  of  New  York. 

Claim — 1st,  The  method  described  of  treating  caoutchouc,  gntta-porcha,  and  their  compounds,  by  em- 
ployiug  agi-nts  in  an  a;rilbrm  or  gaseous  state,  combined  with  a  solvt-nt  in  a  liquid  stite.  2d.  In  combination 
with  a  solution  prepared  in  the  manner  specified,  to  operate  on  caoutchouc,  gxitta-percha,  or  their  compounds, 
preparing  the  said  caoutchouc,  gutta-percna,  or  th.-ir  compounds,  by  blending  or  incorporating  therewith  sul- 
phur. Sd,  Dissolving  sulphur  iu  the  proportions  set  forth,  or  thereabouts,  iu  the  solution,  prepared  as  speci- 
fied, when  the  same  is  u&ed  in  combination  with  rubber,  gutta-percha,  or  their  compouuds,  previously  free 
from  sulphm*. 

42.  Cements;  Nelson  Parmeter,  Gardner,  Massachusetts. 

Claim — An  impi-oved  fire-proof  cement,  composed  of  said  ingredients,  iu  the  proportions  and  in  the  man- 
ner set  forth. 

43.  Wrench  for  Gas  Fitters  ;  G.  P.  Phillips,  Albany,  New  York. 

Claim— The  jaw,  arranged  to  slide,  so  as  to  wedge,  gripe,  or  tighten  and  hold  the  article  to  be  turned. 
Also,  the  nut,  K,  arranged  to  slide  freely  on  the  bar,  and  so  that  it  m.iy  be  locked  to  the  bar,  when  desired,  in 
combination  with  the  bar.    And  in  combination  with  the  nut,  the  tightening  nut,  1,  arranged  as  described. 

44.  Adjustable  Pile-driver;  Thomas  Place,  Alfred  Centre,  New  Y'ork. 

Claim— Ist,  Attaching  the  frame  to  the  axles  by  means  of  the  holt,  and  rack  plate,  and  guides,  to  admit 
the  lateral  adjustment  of  the  monkey  guides.  2d,  Screwing  the  monkey  guidvs  in  the  frame,  by  means  of 
the  universal  joint  and  the  sliding  joint,  arranged  with  the  lever  and  rack  catch,  or  their  equivalents,  to  ad- 
mit of  the  lateral  inclining  of  the  guides,  as  well  sis  the  forward  and  backward  movement  of  the  same,  od, 
The  combination  of  the  frame  and  guides,  when  constructed  and  arranged  to  operate  conjointly,  and  to  admit 
of  the  adjustment,  as  described.  4th,  The  arrangement  of  the  button  or  stop,  levei^,  and  cutch,  automati- 
cally releasing  the  shaft  from  the  windlass. 

45.  Latch  Hi.vges;  John  Plant,  Washington  City.  D.  C. 

Claim— The  hinges,  when  provided  with  projections  and  latch,  and  when  constmcted  as  set  forth. 

46.  Cotton  Presses;  H.  Vf.  Handle,  Bumsvitle,  Alabama. 

Claim— The  vertical  screw  shuft,  as  described,  in  combination  with  the  levers,  cords,  and  the  follower. 
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47.  Revolvisg  Fire  Arm^:  J.w<-ph  r.iil.-r.  N.-wark.  Oliio. 

Claim— 1st,  Tin  ■  Kin^  i-^  ^^/;il  ii-  n  .;.  h  -.  .i|.|.litnl  in  combinatioD  with  the  hammer  and  trigger,  and 
with  a  stiitioruuy  ?t"ji  tn  .  n, .  i  li,.  >  .  I.,n_  i  m,.  Ii  uurnt-r  iiiiU  firing.  2d,  In  combiuation  with  tbo  above, 
|>rovidiii;5  tlif  sunn-  i  -  k  w-  'I--  \mi  h    i  n    ;■  I.  i:i  tt-  ■  xtii  iiiity  To  be  operated  upon  by  a  tOMth  on  tlie  trigger, 

10  i.jM-r.ii.-  th  ■  ].i'-i  ■■ 'in  .1  ■  i\  '■'.  li.  ■i.--'i  t  I  1-;  I  i.\  ii'i-.:it  >t  tii-iiiL:  ■\\ithont  cucking.  3d,  Combining  the 
1...  k i[  _  !r\ri'  w  iiL  t!i  i  1.  ii_  ■!■  _  i''.  Ml  .  ■•  ■■;  ■'  I  ■■■III  Hj  .11  [  I.  ■  |.  \  ■  !■  ami  u  tooth  upon  the  dog,  tlie  tooth 
J..  ii:_  I  .1  tu.-.i  In  ,.|..';,,-.   ,,--,..     '. .    ,      .i:i     !'■      ■■■,-!  M.  ',■  ii  .ir^i   ,i|  i.ii.-.iiiMii  of  tlie  trigger  guard,  in  combi- 

11  It  loll  v>  nil  III    |."  kill-  II  \.  I  -.       ■     ^.  I  ■  I  ■     I  ■in  I  .— -,  - 1,  ,  .1-  1 1  J.-  _n.iul.  as  the  lever  lor  operating  the  ram- 

4S.  Cider  Mills;  Josupb  Ku-  11  1  III-    \\.    i.N.wYork. 

Claim — Tlie  arrangeni' nt  ■  i  iii.  ji  1,4  i  ylinder  and  the  tearing  cylinder  within  the  hopper,  the  one 
uctins  upon  a  plaiio  mid  tbe  ntlr  1  njnu  -a  >  \i\  Mil  sr.iface,  and  the  tearing  cylinder  so  geared  as  to  have  rapid 
rotation  as  regards  the  rotati'-ii  "f  tlic  lutting  cylinder.  2d,  The  arrangement  of  tlie  grinding  Cylinders  ttfid 
jncssing  cylinders  with  the  endless  apron,  chute,  uiid  hopper,  when  they  are  geared,  aa  set  forth. 

49.  Mail  Bags;  Washington  Kuddach,  Baltimore,  Maryland. 

Claim — The  arransement  of  tlic  jointed  plates,  staples,  jointed  slide,  with  projection,  when  applied  to  bags 
with  riveted  and  stitcLcd  seams. 

50.  Pdnching  and  Stamping  Press;  Stephen  P.  Ruggles,  Boston,  Massachusetts. 

Claim — So  combiitintr  in  :i  I'v--;  f-M-  i-nnrliing,  stamping,  Ac,  a  coarsi;  and  fine  threaded  screw,  with  the 
power  that  drives  iIm  pi  —  i-  i  d  n  iin  1  -..n  -i-  ^crew  may  be  in  action  when  speed  or  motion  is  retjuired,  and 
the  fine  screw  when  |  1  \\  1  i~ 1  tn  11  uier  ceasing  its  action  and  the  latter  coming  into  action  accord- 
ing to  the  resisiJURv  .._  i.;i-i  i  ii>    ii.irlw.i  ihi;. 

51.  Corn  and  Con  Clui-k;  ^^annitl  1>.  .-liinii.  Philadelphia,  Pennsylvania. 

Claim — The  peculiar  constrnction  of  the  cutter  head,  with  ui  without  the  combination  of  the  knives  and 
crushers,  ai'ranged  in  the  manni-r  set  furlh. 

52.  Washixg  ilACBiNE;  OlluttShostrom,  Altona,  Illinois. 

Claim — The  combination  and  arrangement  of  slats,  levers,  serrated  plates,  with  rods,  false  bottom,  end- 
less apron,  lever,  and  pawl. 

53.  Coffee-roasters:  Jonathan  P.  Simmons,  Baldvvinsville,  New  York. 

Claim — The  combination  ot  the  itvolviug  ring  with  the  spherical  case,  as  specified. 

54.  Spinning  Flyers;  D.  F.  Sniitb,  Manchester,  New  Hampshire. 

Claim — The  construction  of  the  arm  and  etem  of  the  compresser  of  one  piece  and  the  stop  of  a  separated 
piece,  so  applied  as  to  confine  the  stem  in  the  ears  on  the  flyt;r-tube. 

55.  Harvesting  Machines  ;  Joseph  D.  Smith,  Lancaster,  Ohio.; 

Claim — Ist,  The  arrangement  of  the  mechanism  for  adjusting  the  cntting  apparatus,  consisting  of  the 
rack  bars,  hinged  to  the  cutting  apparatus  shaft  jirovided  with  inniuiis.  and  iai<ln.-t  wlu'»l  and  pawl,  when 
employed  in  combination  with  the  adjustabl- \\  In  rl.  in  ihr   muMii  1    -|..iih.i      j  1.    Ii<   ■  mi  iv''' "'•'*■  the 

ball  journals  of  the  reel  shaft,  in  combination  wiih  iL     'M  -   !■   i I  Iramc. 

3d,  The  combination  of  the  secondary  Btuudani,  n  I  iti-iii  nn  I  L'   •:,    ^       \  ii  ,j1\  adjust- 

ablt  brace,  in  the  manner  desciibrd.     4lh,  Thr  .■ humt  i,.ii  \mi  li    1  li.^  n  i  m  ..  1  ■!  ■  ui  \  ■  .1  ■  nj^'  ..1   1  in    -i.kle  bar, 

oftheovurhangiu-;  iippn  1,|.  and  Mii.i-i  Imi  k  .  xU-n.Mon  llanch  uf  the  ^icUle  guatd  01  tui^lli.  .^tli,  The  spring 
catch  aiTiuigid  on  tli^'  -i.  kli  I.  m  ];.  m  MniiinMiion  with  the  stop-notch  formed  in  the  pitman,  for  the  purpose 
ol'lustening  the  sicld n   i-If.u  l^  m>  i1m   liiiuian. 

56.  Hotary  Planiau  MAum.\h6i  \Vm.  11.  tmali,  Newport,  Rhode  Island. 

Claim — The  combination  of  the  rotating  cutter  head  with  the  central  adjustable  bearing  plate,  arranged 
as  set  forth. 

57.  Portable  Horse  Powers;  George  "W.  Swift,  Oxford,  Mississippi. 

Claim — The  arrangement  of  band  wheel,  shafts,  idlers,  roller,  and  cord  or  chain. 
53.  Machine  for  Cutting  Wooden  Curved  Mouldings;  Isaac  P.  Tice,  Baltimore, Maryland. 

Claim — The  adjustable  bed  formed  of  the  blocks  in  connexion  with  the  flexible  guide  plate,  rotary  cutter 
liead,  and  the  feed  or  pressure  rollers,  or  their  equivalents. 

59.  Signals  for  Firemen;  Uezekiah  D.  Treadwell,  Elmira,  New  York. 

Claim — The  combination  of  the  catch  plates  and  conical  stops,  or  their  equivalents,  on  the  cords,  working 
through  a  series  of  holes  in  the  catch  plates. 

60.  Water  Wheels;  Wm.  Walker,  Pontiac,  Michigan. 

Claim — Ist,  The  employment  or  use  of  the  adjustable  plates  attached  to  the  inner  posts  of  the  plates,  e, 
of  the  buckets.  2d,  Providing  tin-  buck 'tr^  with  ai^ustuble  plates  to  prevent  iiyury  to  the  buckets  by  the  en- 
trance into  the  scroll  of  hard  1  mi-u  Mi)-t.itnes. 

[This  invention  relates  tn  mi  ;nipi>.\  ■  im  nr  m  horizontal  centre-discharge  water  wheels,  and  consi8tfl,^rst, 
in  having  the  front  or  outer  jMit-^i  ili-   luliets  made  movable  or  adjustable  in  such  a  way  that  in  case  of 

Btones,  sticks,  or  foreign  sul.-;a -it  .mi\  ki. id  entering  the  scroll,  the  buckets  will  be  allowed  to  yield  or 

give,  and  be  prev.-nted  from  Ii.ihl'  iiik'n.  The  invention  consists,  secondly,  in  the  employment  of  a  Beries 
of  adjustable  plates  or  stops,  aii.iini  in  \u.-  wheel  in  such  a  manner  that  the  issues  or  discharge  orifices  be- 
tween the  buckets  miiy  be  eiilai  -■  .1  m  .  ..iit  ruled  as  circumstances  may  require.] 

61.  Lamp  Shades;  Charles  ami  Aim  i  c  Williehn,  Philadelphia,  Pennsylvania. 

Claim — ^The  combination  of  the  metallic  shade  with  the  paper  pictures  between  the  sheets  of  mica. 

62.  Metaluc  Lathe;  Wm.  E.  Worthen,  City  of  New  York. 

Claim— A  corrugated  pierced  sheet  of  metal,  substantially  such  as  specified,  either  with  or  without  rods 
or  tubes  |>a8sed  through  the  apertures. 

63.  Harvesting  Machines;  W.  A.  M'ood,  Hoosick  Falls,  New  York. 

Claim— Effecting  an  oblique  delivery  of  the  cut  grain  from  the  platform  where  it  foils,  by  a  scries  of  car- 
rying belts  of  different  lengths. 
04.  Macrink  for  Making  Pearl  Barley;  August  Wulze,  St.  Louis,  Missouri. 

Claim— Tbe  arrangement  and  combination  of  the  Ci-ome  or  wheel,  B,  piniona,  t  and  u,  and  wheel,  i,  *ilh 
each  other  and  with  the  pulleys,  as  set  forth. 
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65.  Am  Engine;  Stephen  Wilcox,  Jr.,  Westerly,  Khode  Islund. 

Clftim — l9t.  The  arrangement  of  the  changing  cylinder,  b.  and  working  cylinder.  D.  and  the' valve  or 
Talvea  by  which  piston,  b,  is  made  both  to  change  the  air  from  the  cold  to  the  hot  end  of  the  cylinder,  and  to 
receive  a  freali  volume  of  air  from  the  next  stroke,  with  the  advantages  set  forth.  2d,  Automatically  regu- 
lating the  temperatnre  of  the  interior  of  the  heating  surfaces  by  the  employment  of  the  parts.  H  and  l,  ar- 
ranged relativtly  to  the  heating  surfaces  of  the  cyliudi-r#,  a  and  b,  and  to  the  damper,  ur  its  equivalent,  in 
the  flue.  3d.  Giving  the  regenerator  an  increasing  area  from  the  cold  to  the  hot  side.  4lh,  Working  the 
single  valve,  in  combination  with  the  two  pistons,  a  and  b.  as  described,  so  as  to  thereby  accomplish  the  three- 
fold purpose  of  induction,  eduction,  and  equilibrium  valve. 

66.  Amalgamator:  F.  B.  Cavanah.  Assignor  to  self  and  R.  H.  Xorthrop,  Pioneer  Mills,  North  Carolina,  and 

W.  A.  McCuUoch  and  E.  C.  Aiken,  Albany,  New  York. 

Claim — ^The  arrangement  and  combination  of  the  elevated  quicksilver  channels  near  the  rim  of  the  oscil' 
lating  amalgamating  pan. 

[This  machine  is  more  pirticularly  intended  for  the  washing  and  amalgamation  of  gold  found  in  quartz 
rock,  hut  also  applicable  to  the  extraction,  by  washing  and  amalgamation,  of  gt>ld  and  other  metals  from  vari- 
ous foreign  substances  with  which  they  may  be  found  incorporated  in  nature.  It  consists  of  a  circular  pan 
containing  a  peculiarly  constructed  series  of  concentric  channels,  arranged  to  oscillate  about  a  vertical  axis, 
and  furnished  with  a  central  funnel  and  distributing  cone  to  cause  the  pulverized  metalliferous  matter  from 
which  the  gold  or  other  metal  is  to  be  extracted,  to  be  fed  with  a  suitable  amount  of  water  all  round  the  out- 
ermost channel,  from  whence  it  has  to  make  its  way  from  one  to  another  of  the  several  channels  over  and 
among  quicksilver,  which  is  contained  in  certain  or  all  of  the  channels,  to  a  discharging  pipe  or  orifice  at  or 
near  the  centre  of  the  wssel.] 

:  to  self  and  Rufus  Kendrick,  Cambridgeport, 

Claim — A  central  layer  or  web  of  cloth,  or  its  equivalent  covered  on  both  sides  with  adhering  layers  of 
water-proofing,  the  outward  side  of  one  of  which  is  covered  with  a  layer  of  pnperfixed  thereto  by  contact  with 
the  water-proofing  while  it  is  in  a  warm  and  plastic  state,  while  upon,  and  embedded  in.  the  outward  side  of 
the  other  layer  of  water-proofing,  while  in  the  state  just  described,  is  a  layer  of  sand,  or  its  equivalent,  form- 
ing the  uppermMt  or  weather  surface  of  the  article. 

68.  Mechanism  for  Operating  Ste  ^m  or  Air  Signal  Whistles  ;  Moses  G.  Farmer,  Salem,  Assignor  to  Wm.  F. 

Channing.  Boston,  Massachusetts. 
Claim — The  combination  of  an  electro-magnetic  escapement  with  the  mechanism  described  for  operating 
a  steam  or  air  whistle. 

69.  Reed  Organs  ;  Theophile  Auguate  Rousseau.  Belleville  (near  Paris),  Assignor  to  Edouard  Alexandre,  Paris, 

France;  patented  in  France.  January  23,  18o7. 
Claim — 1st,  The  arrangement  of  the  wind  chambers  and  registers  or  stops,  in  combination  with  the  reeds, 
whereby  each  key  operates  as  many  valves  as  there  ari>  stops  in  thf?  instrum**nt,  but  only  those  notes  aro 
caused  to  sound  where  the  register  is  open,  thus  rendering  the  fingering  ea.'iy  whatever  may  be  the  number  of 
stops.  2d,  The  arrangement  of  the  valves  and  knee-pieces,  in  the  manner  specified.  3d,  The  manner  speci- 
fied of  arranging  the  various  plans  or  stories  of  the  instrument,  and  hinging  the  same  together  for  aflfording 
access  to  the  different  parts. 

70.  Valves  for  Steam  Exgines  t  Wm.  Shepherd,  Jr.,  Assignor  to  Thomas  Holmes  and  Tan  Wyck  Foster, 

Brooklyn,  Eastern  District,  Xew  York. 

I  do  not  claim  the  pre ventinn  of  the  slamming  of  the  valve,  without  reference  to  the  means  by  which 
such  result  is  accompli^^hed ;  neither  do  I  claim,  broadiy,  the  interposition  of  a  steam  cushion  to  check  the 
motion  of  the  valve.    But  I 

Claim — Tlie  combination  of  the  steam  ports  with  the  cover  operated  by  the  action  of  the  valve,  substan- 
tially as  described. 

MAY  10. 

71.  Ccxtivators  ;  Milton  Alden,  Auburn,  New  York. 

Claim — The  described  arrangement  and  combination  of  the  adjustable  shares,  the  frame,  and  the  raised 
thills,  which  are  made  out  of  one  piece  with  the  handles. 

72.  Machinti  for  Sawing  Shingles;  Wm.  H.  Auld,  Brighton,  Iowa. 

Claim — The  adjustable  saws  in  connexion  with  the  reciprocating  bolt  carriage.  Also,  the  arrangement 
of  the  notched  racks,  gearing,  weight,  pins,  levers,  and  bars,  attached  to  the  bolt  carriage,  in  connexion  with 
the  stops  fur  automatically  feeding  the  bolt  to  the  saws. 

73.  Machines  foe  Separatisg  Stones,  Ac,  from  Clat;  Cliarles  Bamberg  and  Roman  Blaser,  Chicago,  HI, 

Claim — The  conical  rotating  screen,  in  connexion  with  the  separator  placed  within  suitable  boxes. 

[A  conical  screen  of  knives  is  connected  with  a  separator,  and  placed  in  a  suitable  box  provided  with  dis- 
charge spouts,  and  this  forms  the  invention,  the  object  of  which  is  to  separate  large  gravel,  etoues,  and  all 
coarse  foreign  substances  from  clay  preparatory  to  itd  manufacture  into  bricks,  pottery,  Ac] 
7-i.  Sole-cutting  Machines  ;  Jacob  Batchelder,  Salem.  Massachusetts. 

Claim — 1st,  The  particular  and  relative  arrangement  of  th?  levers  with  the  cranks  for  giving  the  required 
motions  to  the  cutting  knives.  2»l,  The  use  and  arrangement  of  the  adjustable  and  intermediate  gauge  board, 
whereby  each  alternate  sole  can  be  cut  of  equal  or  unequel  width. 

75.  Straw  Cutters;  John  Bean  and  Benjamin  Wright,  Hudson,  Michigan. 

Claim— The  arrangement  and  combination  of  the  knife,  lever,  and  rock  shaft. 

76.  Railroads  for  Streets;  S.  A.  Beers,  Brooklyn.  Xew  York. 

Claim — The  construction  of  upright  self  sustaining  rails  of  cast  or  other  iron,  with  car  and  carriage  track 
combined,  to  be  laid  in  public  streets  and  highways,  and  for  no  other  purpose. 
7".  Brick  Machines;  U.  T.  Beggs.  Liberty,  and  James  Alien,  Lynchburg,  Tirginia. 

Claim— The  combination  of  the  bevel  wheel  cist  with  the  cells  therein,  for  the  reception  of  the  moulds, 
the  plungers,  with  the  friction  rollers  and  axles,  circular  inclined  plane  ring,  guard,  and  top  plate. 
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78.  Skate  Fastemxg  ;  Edward  Bi-hr,  City  of  New  York, 

Claim— DiHwing  or  tiyliteninR  the  ti-f  iinil  heel  straps  of  the  skate  around  the  f.^ot  of  the  wearer,  by 
iiipnn.s  i.f  tht!  fici'fw  vinU  and  nuts  ntli'd  in  tUv  stock,  one  end  of  the  stnips  being  attached  to  the  stock,  aud 
thy  upposite  end  to  the  nuls  by  means  uf  the  curds,  or  their  eiiuivalents. 

79.  SniPs'  Stop  Blocks;  A.  J.  Benthy  and  \Vm.  II.  Allen,  City  of  New  York. 
Claim — The  arrangement  of  rollers  and  wedges. 

[In  this  block  the  rope  runs  betwei-ri  wed^xes  provided  with  rollers,  and  the  moment  the  wed?:f's  are  re- 
leased, they  are  pressed  together  by  two  helical  springs,  and  the  more  the  rope  is  pulled,  the  lUster  it  is  held 
between  the  edges.] 
SO.  Corn  Plaxtees;  L.  F.  Bingham  and  N.  0.  Pier6e,  Chicago,  Illinois. 

Claim — The  arrangement  of  the  rotating  planter,  square  tube,  beam,  lever,  "spat  down  "  or  leveler,  aijd 
scraper. 

81.  CoRX  Planters;  A.  W.  Brinkerhoff,  Upper  Sanduaky,  Ohio. 

Claim — The  adjustable  coverer  and  opener,  in  combination  with  lever,  l,  the  weighted  lever,  A,  opei'ating 
the  rollers  and  rod. 

82.  Mascfactpre  of  Paper  axd  Paper  Pclp;  James  Brown,  London,  Kn-land;  patented  in  England,  Jnne 

10, 1857. 

Claim — The  treatment  of  paper  and  paper  material  with  glycerine,  to  be  employed  for  printing  or  other 
jmrpiisw. 
SO.  iM...ufiHs:  C.  M.  Bryan,  Wright  City,  Missouri. 

Claim— Attaching  the  mould-board  by  means  of  tho  bolts  passing  through  cleets  at  the  inner  side  of  the 
munhl-board,  and  into  the  hindside  and  bandit.-,  the  boltn  and  the  brace  bar. 

54.  M.vcHiNES  FOR  LOADiPfQ  Hay;  S.  V.  Essick,  Moultrie,  Ohio. 

Claim— The  adjustable  frame,  the  rake,  the  rakers,  and  the  conveyors. 

55.  Machixes  for  Se\\ing  Fertilizers:  T.  J.  Burrall,  Geneva,  New  York. 

Claim — The  arrangement  of  the  revolving  cylinder,  divisions,  and  adjustable  perforated  slides. 

86.  Machines  for  Splitting  Leather;  D.  II.  Chamberlain,  West  Koxbury,  Massachusetts. 

Claim— Inclosing  the  cutting  blade  within  au  external  casing  throughout  its  entire  length. 

87.  Convertible  Carriage  Shafts;  R.  J.  Colviu,  Lancaster,  Pennsylvania. 

CI  tim— 1st.  The  nttaL-linient  of  removable  shafts  by  means  of  adjustable  braces  and  the  hinged  caps  of  the 
pnl."  n  ;,1).  2<1.  'I'll.'  rni  \  •  il  i<v  segment  bars  forming  a  transverse  horizontal  slot  in  which  the  shafts  are  sup- 
)"'ii  I  i;  til  'I  I'  M  -  rirl  I  ...til  when  seitanited  in  the  ordinary  way,  and  when  united  together  as  a  pole.  3d, 
'J'h.'  Iiiit_'  i|  ;iii.i  |.i\..i.  .i  I  hill  Jiitachment  for  accommodating  the  width  of  the  same  to  the  different  posiWona 

Ol  III.-  riiji-  nr„.ii  lli.-;i\lr. 

SS.  BriTERFLV  Vai.tes  ;  Nathan  Cope  and  Wm.  Ilodgsou,  Cincinnati,  Ohio. 

Claim — The  arrangement  and  combination  of  the  curved  slotted  plate,  valve-box,  stops,  and  slotted  yalve 
lover. 

89.  Orain  Separators;  J.  B.  Cr!=t.  I'mn-vfllf.  Indiana. 

Claim— The  arrangement  ui  il-^  ilni  |.:i-.:(;j,x'.  fan. screen,  and  riddle,  with  chute  attached,  placed  within 
the  cu.sL!*or  box,  and  in  rehitiun  wii  li  iln'  -i..  ni^:  or  discharge  passages. 

90.  Ploughs;  E.  Davidson,  Biit.-\  ill. ■,  Aii.,Mi>:H. 

Claim — The  combination  of  the  bar,  stirrup,  rod,  with  the  adjustable  supplemental  landside,  F,  share,  g, 
and  the  stationary  share,  e,  and  landside,  c. 

91.  Fence  Post  ;  H.  T.  Dewey,  Sandusky,  Ohio. 

Claim — ^Tlie  combination  of  the  rihbed  post  and  horizontal  flanch  plate,  when  jointed  to  each  other. 

92.  Cultivators;  V>'m.  C.  Doss,  Lavacca,  Texas. 

Claim — The  arrangement  of  the  triangular  frame  of  shares,  with  mould-boards  that  may  be  taken  oflf  at 
jilwisure,  scraper,  ami  cultivators. 
l>:j   Fi;uN\cES  FOR  IlEiTiNc  BujLDiXGs;  B.  ■W.Dunkleo,  Boston,  Massachusetts. 

Claim — Ctiriihinini;  witli  th?  fire-pot  and  its  dome  oneormore  ira'^-circulating  pipes,  arrang-d  vith  respect 
to  the  same,  and  in  the  liol  air  chrttnlx'r  of  the  rasi-.     Also,  the  arran-'-m.-Mt  of  th"  lu.t  air  di-scharge  pipes, 
and  the  M-ings  of  the  arch  of  the  fin.-  duims     Al-^-i.  in  connexion  wiM.  ;mi   r  --h-r  to  tlie  front  of  the  ash-pit, 
an  air  pipe,  carried  thrmish  the  air  f]i:inilier  anil  into  the  roar  jiarf  ■>!  fh'  :t-li-|Mi.  Also,  the  combination  aud 
nrrangmnt  of  the  hoc  \alve  and  tlie  plate  or  duor  wltli  the  flue.  \h>-  p  p.  .  an.i  (In'  ,>],ening. 
04.  Method  OF  Compensating  for  Expassiox  axd  Contraction  of  Metaluc  Fences;  Lewis  Eikenberry, 
Easton,  Pennsylvania. 
Claim- The  method  of  making  provision  for  expansion  and  contraction  in  an  iron  lattice  or  other  opoa 
work  fence. 
95.  Straw  Cctters;  Stephen  Elliott,  Richmond.  Indiana. 

■nt  of  boards.  E,  cross-piece,  rods,  J  and  g,  and  IcTcr,  n,  with  boards,  b  and  n,  can- 
•er.  Q. 

I'w  Ellison.  Bnf^tnn.  Massachusetts. 
Claim — Alt  niiinj  t'l.  ;, ,  ,i;..  [i  i'    i  ,  }],.■  ^  .parate  heater  or  block,  bj'  means  of  the  guide  and  slot,  tho 
angular  recr»  :iii.Mi|.-   .niil..'!   ;    ;  i.-^  .l.^vi..-,-,. 
97.  METHOPOh'  STKMiix  ;  Wnni,  ix  III  M,iN.:;  .h>h|i  L.  Field,  Syracuse,  New  York. 

Claim— The  nn-thod  fur  conncc-tin-  nict;iUic  sfralis  for  bending  timber,  when  tho  parts  are  so  arranged  as 
to  operate  in  connexion  with  the  fonuin^i  fiairf&g. 
9S.  Seed  Planters;  D.  S.  Fisher,  Mauekport.  Indiana. 

Claim— The  combiuatiou  and  arrang-ment  of  the  spring  hoe,  adjustable  spring  roller,  with  the  seeding 
and  regulating  apparatus. 
00.  II  vrkows;  J.  II.  French.  Syracuse.  New  York. 

Chum— 1st,  The  combination  aud  arrang'.-ment  of  three  triangular  harrow?,  in  such  manner  as  to  form 
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one  triple  triangular  harrow,  by  connecting  tlie  angl  -s  with  flexible  joints  or  couplinRa,  which  admit  of  the 
free  vibration  of  tlie  parts,  and  tlieir  reaUy  adaptation  to  th*?  ineiinaiiiit:*  of  the  ground.  2d,  Ctiustructiug 
triangular  harrows  of  metallic  bars  or  flat  strips  of  niL-ial,  by  lolUiug  ovtr  tlie  same  at  the  angles,  in  such  a 
luauner  that  the  draft  strain  of  the  teeth  upon  one  .sido,  shall  cuuntenict  that  upon  the  other,  and  furming 
the  couplings  at  the  same  operation,  by  folding  in  links  or  hooks  at  the  angles,  no  bolts  being  required  to  se- 
cure them  in  consequence  of  the  self-bracing  of  the  parts. 

100.  Corn  Planters;  R.  B.  Gilbert,  Sntherland  Springs,  Texas. 

Claim — The  arrangement  of  the  share,  coverera,  conductor,  cylinder,,  and  hopper,  wiieel,  and  scraper,  for 
joint  operation. 

101.  Mail  Bags;  Richard  Oomall.  Baltimore,  Mnrjiand. 

Claim — Tlie  employment  with  a  mail  bag.  constructed  with  a  socket  and  furnished  with  a  lock  or  other 
safe  tastening  of  the  plates,  which  terminate  in  nearly  complete  tubes,  and  with  the  jointed  rod  or  bolt,  pro- 
vided with  a  hasp  or  other  Bimiiar  attachment. 

102.  Rat  Traps;  Cenry  Gortner,  Inille,  Ohio. 

Claim— The  rotiiting  discs  connected  by  the  plates,  b  b,  in  connexion  with  the  treadle  platform,  plates,  c 
c.  and  bar,  d,  and  the  supplemental  platform,  the  wlude  being  fitted  to  the  box. 

103.  Mechanism  by  wbich  Employees  Register  thhr  Time;  Benjamin  T.  Ilarris,  Brooklyn,  New  York. 
Claim — Ist,  The  manner  of  mounting  the  cylinder  on  the  spring  barrel,  and  with  the  connecting  coup- 
ling.   2d,  The  binding  plate,  fitted  and  acting  to  retain  the  ends  of  the  paper  to  the  cylind-  r.    3d,  The  ar- 
rangement and  manner  of  constructing  the  slides  and  iniiiressiou  point.    4th,  The  rollers  and  their  pawls,  in 
conuexion  with  the  slides  and  openings  in  the  front  plate. 

104.  Corn  Planters;  Samuel  E.  Ilartwell,  City  of  New  York. 

Claim — The  arrangement  of  the  slide,  shoe,  and  hoe,  connecting  and  acting  in  the  manner  as  sjwcified. 

105.  Seeding  Macuines;  Samuel  Henry,  Chenoa,  Illinois. 

Claim — The  slide  baror  seed-distributor,  with  slide  fitted  therein  and  placed  relatively  with  the  seed-box. 

106.  ILiETESTiNG  Machine;  Moses  G.  Hubbard,  Penn  Yan,  New  York. 

Claim — The  conformation  of  the  intemiediate  fingers  of  a  reaping  and  mowing  machine,  having  a  conical 
form  with  a  straight  outline  &om  poiut  to  heel,  so  as  to  present  a  straight  gradual  taper  on  the  underside  as 
well  as  above.    Also,  the  safety  flauch  for  securing  the  pitman  connexion. 

107.  Machines  for  Breaking  Coal  ;  Charles  W.  Kennedy  and  Richard  T.  Brown,  Williamsburg,  New  York_ 
Claim — The  arrangement  and  combination  of  the  polygonal  spiked  drum,  spiked  cnishing  plate,  and 

spiked  clearing  plate. 

108.  RAiLRO-iD  Car  Brakes;  Lewis  Eirk,  Reading,  Pennsylvania. 

Claim — 1st,  The  arrangement  of  the  hand-whi*el  and  the  rod.  in  combination  with  the  pump,  so  that  by 
depressing  the  rod  the  pump  is  placed  in  working  order,  and  that  the  same  can  l»e  operated  by  means  of  the 
hand  wheel.  2d.  The  arrangement  of  the  spring  catch  which  is  attaclied  to  the  piston  rod  of  one  of  the  pump 
cylinders,  in  combination  with  the  bell  crank,  or  its  equivalent,  which  is  operated  by  mejins  of  an  tccentric, 
3d,  Arranging  the  coupling  on  a  rod  in  such  relation  to  the  spring  catch  and  the  cock,  that  by  exercising  a 
pressure  on  the  coupling,  the  rod  is  turned  sufficiently  to  open  the  cock,  and  to  depress  the  spring  catch. 

109.  Mail  Bags;  Thomas  J.  Lamdin,  Baltimore,  Maryland. 

Claim — The  placing  of  the  staples  or  buckles  on  the  flap  of  the  bag  or  pouch,  so  that  when  the  flap  is 
turned  down,  said  staples  or  buckets  will  pass  through  the  grummets.  Al3"i,  the  manner  of  forming  the  seams 
of  the  bag  or  pouch,  so  that  they  cannot  be  cut  open  and  re-sewn  from  the  outside  of  the  hack  without  in- 
stant detection  on  looking  at  the  seam,  as  its  whole  character  must  be  changed  in  any  such  attempt  or  effort. 

110.  Apparatus  for  Conducting  "Water  to  Cisterns;  Jabez  Lewis,  New  Orleans,  Louisiana. 

.  Claim' — Making  the  change  in  openings  from  the  box.  or  its  equivalent,  by  the  emploj-mr-nt  of  a  weight 
containing  water  supplied  from  a  roof,  when  the  weight  can  lose  the  water  it  contained,  and  thus  reduc«*  its 
force  of  gravity  to  allow  another  change  to  be  made,  by  which  the  water  is  conducted  in  separate  directioua 
from  and  to  the  cistern. 

111.  Jra-BOOM  FOR  Vessels  ;  Charles  L.  Linnell,  Traro,  Massachusetts. 

Claim — The  application  of  the  after  jib-boom  to  the  bowsprit  by  means,  not  only  of  the  slide  rod  applied 
to  the  bow-sprit,  but  the  slider  connected  with  the  boom. 

112.  Spokb-shave;  Benjamin  Tolman,  Assignor  to  self  and  A.  T.  Ramsdell.  Pembroke,  Massachusetts. 
Claim — A  spoke-shave,  constmcted  with  an  adjustable  knife  and  adjuetable  throat  gauge,  arranged  and 

applied  to  the  stock  so  as  to  move  with  respect  to  one  another. 

113.  Bench  Pl.4A'e;  Wm.  S.  Loughborough,  Rochester,  New  York. 

Claim — 1st,  The  combination  of  the  screw,  2  (which  takes  effect  in  the  proji?ction.  r).  spring  or  yielding 
cap,  h\X^  and  screw,  1,  for  the  purpose  of  varj'ing  tht;  cut  of  ih^:  bit,  and  at  the  same  time,  and  proportionally, 
the  space  of  the  throat,  the  base  of  the  bit  being  the  fulcrum  upon  which  it  swings  when  said  changes  are 
made,  the  said  combination  being  applicable  for  the  adjustment  of  the  bit  in  all  kinds  of  ])lanes.  2d.  The 
adjustable  parallel  fence,  constmcted  with  diagonal  slots  for  the  set-screws,  said  fence  being  applicable  to 
match  planes,  and  also  the  etop  with  the  slot  running  up  diagonally  from  the  face,  the  set-screw,  and  the 
guide  pin  keeping  it  in  position,  said  stop  being  applicable  to  pane!  ploughs  and  dadoes. 
lU.  Imphoved  Rotary  Engine;  Samuel  D.  Lount,  Summerville,  Michigan. 

Claim — The  arrangement  and  combination  of  the  rotating  head,  provided  with  sliding  pistons,  and  iilaced 
eccentrically  within  the  case,  the  saddles  applied  to  the  pistons  and  the  valves. 

115.  Apparatus  for  Laying  Metal  Leaf  on  Mouldings.  Ac;  Robert  Marcher,  City  of  New  York. 
aaim— The  method  of  laying  leaf  metal  on  mnnlibriLr^.  and  oth'r  Pnrfho'S.  by  means  of  a  roller.     Also, 

operating  the  rolh-r  in  laying  leaf  met.al  on  surface-  t'v  tli<-  t  miv  i^f  (  apilhiry  attraction.  Also,  the  c^imbina- 
tion  of  the  rails,  the  table  for  holding  the  book  of!. -.it  m- i.il.  .dul  ili.-  im-iiis  for  holding  the  article  to  be 
gilded  or  silvered,  or  the  equivalents  of  the  said  i-leni'-iii-.  in  .[iihiiuiiinii  witli  the  roller.  Finally,  the  com- 
bination of  the  roller  and  rails,  or  equivalent  guide  wjtys.  \\  ah  the  n-Uate,  or  equivalent  gauge. 

116.  RAaROAD  Switch;  T.  Mayhew,  Poughkeepsie,  New  York. 

Claim — The  employment  or  use  of  the  adjustable  platform,  in  connexion  with  the  switch  bar  and  gearing, 
springs  and  stops. 
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117.  Pump  Boxes,  John  Munson,  £an  Jose,  Califuroia. 
Claira--CMnstructinK  the  pump  boxes  of  the  rinj^s  and  binds,  provided 

Terse  rJates.  when  (he  boxes  thus  constructed  aru  i)rovided  with  the  vaUve  fttt 

the  lower  box  in  the  bottom  of  the  cyUnder,  by  meaua  of  the  traverse  plate  on  said  box,  and  Ihiuch,  secured 

t«  the  inocr  side  of  the  cylinder. 

118.  Plant  Protectors;  Eli  Mosher,  Flushing,  Michigan. 

Claim— The  arrangem'-nt  iiml  cMmbination  of  the  folding  eides.  cover,  and  fistening  cord. 

fTheac  protectors  are  ^imi  .  v  i  ■  ■  i m  nin  wonden  boxi^  covei-ed  at  the  top  with  ga«ze  or  some  other  roa^ 
terial  which  will  admit  th.'    n  il  moisture,  and  at  the  same  time  exclude  the  insects;  the  boxes 

being  set  over  the  plants  111   ^  '  , 

119.  Wind-mills;  Wm.  MtAlli-''  '.  >■  "i,  i;.  ruling,  Massachusetts. 

Claim— The  series  of  narr<>iv  sails  atUiched  to  vertically  sliding  rods,  and  anitcd  by  means  of  the  cordB, 
and  operating  in  combination  with  the  adjusting  ropes. 

120.  Ploughs;  -Tames  C.  Molthrup,  Bucyrus,  Ohio. 

Claim— Giving  the  beam  losgitndinal  and  vertical  motion  by  means  of  the  bearing  plates,  slots,  short 
rear  bolt,  b,  and  long  vibrating  front  bolt, 

121.  MiNUFiCTCRE  OF  Felt  Hats;  Jame«  Monach,  Rahway,  New  Jersey. 

Claim The  corrugation  of  the  brims  of  felt  or  soft  hats  by  Tlie  employment  of  dies  on  both  eides  of  the 

brim  whereby  the  corrugation  is  attained  without  stretching  the  brim,  both  the  surfaces  being  finished  at 
one  operation. 

122.  Roasters;  James  Mulligan,  City  of  New  York. 

Claim — The  detachable  journal  bearings,  constructed  so  as  to  be  clamped  on  to  t3ie  edges  of  the  openings 
in  tlie  stove  or  range,  and  receive  the  spit. 

123.  Ploughs  ;  Williamson  Nichols,  Floyd  Co.,  Georgia. 

Claim — The  arrangement  of  the  forked  beam,  segmental  bead,  holes,  bolts,  clevis,  stock,  handle,  rivet 
and  holes. 

124.  Bridles;  R.  B.  Norvell,  Iluntsville,  Alabama. 

Claim— The  cord,attiched  to  a  bridle  or  halter  bypassing  the  same  through  the  bitrings  or  halter  rings, 
and  over  the  i.nlleys.  or  their  equivalents,  and  under  the  throat  of  a  horse,  or  otljer  animal. 

125.  Iron  Ties  for  Cotton  Bales;  James  Nuttall,  New  Orleans,  Louisiana. 

Claim — The  combination  of  the  plate  and  movable  clasp,  when  made  use  of  in  confining  the  hooks  aa  a 
fastening  for  iron  ties  for  cotton  bales. 

126.  Clothes  Frame;  Henry  A.  Nutting,  South  Amherst,  Massachusetts. 

Claim — A  clothes  frame,  composed  substantially  of  the  rod  or  stem,  the  two  hubs,  and  the  two  sets  of  arms. 

127.  Cultivators  ;  Isajic  B.  Palaniountain,  Tarboro',  North  Carolina. 

Claim — The  arrangement  of  the  beam,  stock,  centre  bar,  standard,  wings,  share,  and  seat. 

128.  Horse  Hay-rakes;  George  S.  Reynolds,  East  Bethel,  Vermont. 

Claim — The  arrangement  of  tlio  boxes,  arch  arms,  elastic  spring,  shoe,  strap,  t,  frame,  and  strap,  I. 

129.  Tools  for  Manufacture  of  Fire  Arms  ;  Augustus  Rebetey,  Norwich,  Connecticut. 

Claim — The  use  of  a  crank  shaft  to  carry  a  cutter,  such  crank  shaft  suspended  at  the  centres  of  an  engine 
lathe,  or  any  similar  machine,  and  receiving  its  motion  from  the  counter-shaft  of  such  lathe,  or  similar  ma- 
chine, for  tlie  purpose  of  cutting  an  eccentric  shaped  slot  in  the  barrel  of  a  pistol,  or  anything  else. 

130.  Water  Wheels;  Sylvanus  Richardson,  Jericho,  Vermont. 

Claim — The  construction  and  arrangement  of  the  shutes  formed  by  irons,  and  the  arrangement  of  open- 
ings in  plate  f,  in  fig.  3,  and  corresponding  openings  in  plate  f,  in  fig.  5,  and  the  arrangement  of  plate,  c  c,  and 
wheel,  and  case,  and  draft  tube,  and  the  combination  of  the  same. 

131.  Hemp  Brakes;  John  W.Rinehart,  Lexington,  Missouri, 

Claim— The  particular  manner  of  operating  the  beater  frame,  by  means  of  the  lever,  j,  links,  lever,  1, 
shaft,  arm,  connecting  rod,  and  crank. 

132.  Hernial  Trusses;  S.  S.  Ritter,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  construction  of  a  surgical  truss  having  a  short  spring  with  one  or  more  plates  of  metal, 
extending  in  front  about  half  round  the  body,  and  held  by  a  strap  or  straps,  forming  the  other  hjilf  of  the 
girdle,  when  the  said  spring  is  curved,  as  shown,  for  the  purpose  of  making  a  more  agreeable  pressure  on  the 
hernia,  and  for  fitting  the  ends  of  the  spring  better  to  the  hips,  thus  rendering  the  truss  more  comfortable  to 
the  patient.  2d.  The  described  pad,  having  a  central  prominence  suirouuded  by  a  groove  and  ridge,  when 
the  face  of  said  pad  is  made  in  one  piece, 

133.  Apparatus  for  Vulcanizing  Rubber;  Edward  A.  L,  Roberts  and  Wm,  J.  Demorest,  City  of  New  York, 
Claim — The  general  aiTangement  of  the  stove,  boiler,  and  vulcanizing  chamber. 

134.  Grain  Shovels;  David  B.  Rogers,  Pittsburgh,  Pennsylvania. 

Claim — The  so  bending  a  plate  of  iron  into  the  shape  of  a  shovel  as  to  fornj  a  socket  for  the  handle  out  of 
the  same  piece  of  iron. 

135.  Clock  Dial;  S.  E.  Root,  Bristol,  Connecticut. 

Claim — The  combination  of  a  clock  dial,  metallic  back,  and  frame,  specifically  as  described. 

136.  Printing  Presses;  Stephen  P.  Ruggles,  I|oston,  Massachusetts. 

Claim — 1st,  The  combination  of  two  screws  having  different  sized  threads,and  operating  together  to  give 
a  greater  motion  to  a  platen,  or  its  equivalent,  at  one  time,  and  more  power  at  another  time,  as  may  be  de- 
sired. 2d,  Connecting  two  such  screws  together,  and  to  the  lever  or  bar  that  actuates  them,  by  a  strong  helical 
spring,  that,  by  being  wound  up,  become.^  a  clamp,  so  as  to  put  the  two  screws  in  action  one  after  the  other. 
3d.  Running  out  the  bed  of  the  press  on  inclined  ways  for  the  purpose  of  increasing  the  distance  between  the 
bed  and  platen,  which  makt-s  a  better  entrance  for  the  frisket,  blanket,  sheet,  form,  Ac,  by  afibrdiug  mors 
epace  when  they  are  being  run  under  the  plutea. 
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137.  Automatic  rEisiER  for  Fire  Arus;  Jacob  Rupertus,  Pbiladelpbiii,  Pennsylvania. 

Claim — 1st,  The  feeding  slide  lever,  applied  in  combination  With  the  hammer  to  constitute  a  portinn  of 
the  tliunib-piece  thereof,  and  with  an  interpos'-d  spring.  Id,  Constructing  and  applying  the  feeding  piston 
to  Hill  within  the  magazine,  as  set  forth.  ;id,  Attaching  the  feeding  piston  wliich  drives  the  priming  forward 
in  the  magazine  to  a  spring  or  flexible  driver,  which  winds  on  and  off  a  spring  barrel. 

138.  Pumps;  John  Selser,  Williamsport,  Penns^'lvania. 

Claim— Ist,  Draining  the  standing  pipe  and  relieving  the  air  chamber  from  pressure  by  allowing  the 
water  to  escape  upward  through  the  cylinder,  whenever  the  plunger  rod  is  eufliciently  depressed.  thereV'y 
draining  the  pipe  without  draining  the  pump  itself.  2d,  The  splash  plate  with  its  aperture,  when  used  in 
connexion  with  the  vertical  termination  of  the  discharge  pipe, 

139.  Sbafti.ng  for  Endless  Chain  Uobse  Powers;  Theodore  Sharp,  Bloomington,  Illinois. 

Claim — The  sliding  ehaft,  reels  with  slotted  or  mortised  hubs,  constructed  and  operating  as  described. 

140.  Seed  Planters;  David  M.  Smith,  Springfield,  Vermont. 

Claim — The  combination  of  the  following  devices  for  operating  the  dropping  slide,  viz:  the  spring,  the 
rack,  tlie  pinion,  the  rack  lifter,  the  groove  of  the  rack,  and  the  bitch.  Also,  the  application  of  the  rack 
lifter  to  the  rack  so  as  to  be  adjustable  thereon,  in  the  manner  set  forth.  Also,  combining  with  the  rack  and 
app.iratus  carried  by  it,  the  latch  elevator  for  moving  the  rack  out  of  gear  with  the  pinion,  and  holding  the 
rack  from  slipping  or  being  thi-own  backward,  the  ubj.ct  being  not  only  to  prt-pare  the  rack  for  causing  the 
mHchiue  to  plant  the  first  dropping  of  seed  in  the  right  place,  but  to  hold  the  rack  out  of  gear  with  the  pin- 
ion while  the  machine  is  being  moved  over  the  ground,  where  it  may  not  be  desirable  to  have  it  plant  seed. 

141.  Rotary  Steam  Engines;  Mathew  Smith,  Pittsburgh,  Pennsylvania. 

CLiim — The  combination  and  arrang'-ment  of  a  revolving  cylinder,  steam  chest,  cam  yoke,  supply  and 
exhaust  passages,  with  a  stationary  cam,  supply  and  exhaust  chambers,  when  combined  and  operated  as  de- 
ecribed. 

142.  Lathes  for  TtmNiNO  Irregul-VR  Forms;  Chfirles  and  Andrew  Sprinjr,  Boston,  Massachusetts. 

Claim — The  combination  of  a  griping  chuck  by  which  an  article  can  be  so  held  by  one  end  as  to  present 
the  other  free  to  be  operated  upon,  with  a  rest  preceding  the  cutting  tool,  when  it  is  combined  with  a  guide 
cam,  ur  its  equivalent,  which  mudifies  the  movement  of  the  cutting  tool. 

143.  App.iratus  for  Superheating  Steam;  George  A.  Stoue,  Roxbury,  Massachusetts. 

Cbiim — A  steam  jet.  or  thL*  equivalent  thereof.  located  subst.intially  in  the  position  and  serving  the  pur- 
poses speciififd,  in  combiuatiun  with  a  superheating  apparatus,  which  is  heated  by  a  portiuu  of  the  gaseous 
products  of  combustion. 

144.  Rakino  Attachment  for  Harvesting  SIachines;  George  Tatlock,  Salem,  Indiana. 

Claim— Operating  the  rake-head  which  is  pivoted  to  the  sliding  bar  through  the  medium  of  the  rotating 
shaft,  connecting  rod,  i-ock  ahatt,  connect-.'d  respectively  with  the  rod  and  sliding  bar  by  the  arms,  in  connex- 
ion with  the  arm  attached  to  the  rake-head,  the  loop  or  guide  attached  to  the  arm,  and  the  bars  or  arms  at- 
tached to  the  platform. 

145.  Bureau  Bedstead;  H.  L.  Thistle,  City  of  New  York. 

Claim — Combining  the  bedstead  fmme  with  the  wardrobe,  or  other  case,  by  means  of  the  hinged  links  and 
movable  slid -'S,  whereby  th;:  bed  can  bel  -t  down  to  a  low -r  level  than  by  any  other  construction  b.fore  known, 
while  at  the  same  time  it  can  b?  let  down  by  a  single  movement,  and  within  a  space  no  longer  than  the  bed- 
stead, and  without  the  necessity  of  first  drawing  out  p^rt  of  the  structure  from  the  wall,  or  making  joints  in 
the  side  rails  or  pieces,  the  hing-d  links  and  slides  giv.ng  to  the  structure  all  the  foregoing  advantages.  Also, 
in  combination  with  the  bedstead  frame  connected  with  the  case  by  the  hinged  links  and  elides,  the  weighing 
of  the  heiid  end  of  the  frame  to  balance  th-'  wf  gbt  of  the  foot  end  when  lifting  it  up,  and  thereby  facilitate 
the  manipulation.  Als:),  forming  th-  supp  iri  for  the  fiwt  end  of  the  bedstead  frame  by  a  hinged  panel,  eo 
tint  the  said  support,  when  the  bed  is  thrown  up,  shall  form  part  of  the  Iront  of  the  wardrobe,  or  other  piece 
of  furniture. 

146.  Harvesting  Machines  ;  Samuel  Thomas,  Burnett,  Wisconsin. 

Claim — The  false  pole  with  its  attached  sUding  gauge,  which  may  be  adjusted  at  pleasure,  so  as  to  prevent 
Bide  draft  and  pressure  upon  the  near  horse. 

147.  Rotary  Harrows;  George  W.  Toleman,  Augusta,  Kentucky. 

Claim — The  arrangement  of  the  frame,  shaft,  iron  circle,  roller,  rods,  and  rod  or  hook,  operating  con* 
jointly,  as  set  forth. 
14S.  Stoves;  John  Van  and  Henry  V.  Barrlnger,  Cincinnati,  Ohio. 

Claim — The  swinging  grated  door  or  hearth,  and  sliding  swinging  register,  in  combination  with  the  rap- 
porting  legs  and  stove,  arranged  as  set  forth. 

149.  Hillside  Ploughs;  Edward  Van  Camp,  Beadington,  Xew  Jersey. 

Claim — Making  the  share,  the  Iind3ide,and  th^  landside  brace  of  hillside  ploughs,  each  in  one  piece,  and 
uniting  them  together  to  the  muuld-board  and  beam,  in  the  manner  set  forth. 

150.  Grain  Separators;  James  Vaughn.  Magnolia,  Illinois. 

Claim — The  arrangement  and  combination  of  the  semi-cylindrical  hopper  having  a  depression  in  its  centrCj 
with  the  screen,  buckeis,  spout,  d.  f  m,  and  spout,  i,  as  described. 

151.  ilKAT  SucER;  Wm.  Vino,  Hartford,  Conncticut. 

Claim — The  beveled  Up  and  the  pendant,  fjr  the  purpose  described,  in  combination  with  the  other  parts 
of  the  dried  meat  slicer. 

152.  Lock;  Thomas  K.  Webster.  Lawrence,  Massachusetts. 
Claim — The  guard  or  fender,  as  described. 

153.  Churn  ;  Leonardo  Westbrook,  City  of  Xew  York. 

Claim— The  use  of  the  projecting  rim  and  the  revolving  disc  working  over  the  same,  in  combination 
with  the  fixed  and  revolving  radial  daahers,  and  with  or  without  the  regulating  thumb-screw. 
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15i.  Ice-pick  ;  Milton,  llownrd,  Henry  T.,  ftBil  Joseph  White,  Pliilmlcljihia,  Pennpylvania. 

Cliijin— The  combination  of  the  ball  and  tube  sliding  upon  the  stem,  in  such  a  manner  that  the  blow- 
may  be  struck  upon  the  head  of  the  stt-m. 
155.  Stoves;  John  George  Widmann,  City  of  New  York. 

Claim— Tlie  arrangement  and  combination  of  the  g.is  tubes  with  the  cylinder  and  fire  openings,  so  that 
the  gases  which  arise  from  the  beating  of  the  coal  will  be  compelled  to  pass  down  into  the  fire. 
15G.  IIarvestin-g  Machixes;  llosoa  Wiliard  and  Robert  Ross,  Tergennca,  Vermont. 

Chiim— lat.  The  arrangemisnt  »nil  combination  of  the  hinged  bar  with  the  lever,  as  described.    2d, 
The  arrangement  and  combination  of  the  adjustable  spring,  bar,  at^justable  rod,  spring,  and  finger  bar,  aa 
described. 
157.  Uarvestisg  Machines:  W'm.  H.  "Wilson,  Denton,  Maryland.  , 

Claim— Ist,  The  combination  of  the  vibrating  sector,  rack,  lattice  frame,  and  carriage,  with  the  beam, 
or  its  equivalent,  and  the  rnko.  lid.  In  combination  with  the  rake  having  its  centre  driven  backward  and 
forward  over  thV  p!;it1orin.  tlie  swiveling  plate,  ratchet,  and  pawl,  and  adjustible  shifting  stop,  or  its 
equivalent  wherebv  iii-  raki'  i"  turned  upon  its  centre  and  caused  to  sweep  the  grain  off.  3d,  In  combi- 
nation with  the  nki  iiiiMML:  it- ''litre  driven  back  and  forth  over  the  platform,  as  specified,  the  guiding 
plate  and  rolls,  or  ilinr  i  -iiin  ;ilLiits.  whereby  the  rake  is  thrown  back  into  the  proper  position  to  sweep 
across  the  platform  niu-i  1ki\  ing  Jischarged  a  6he»f  4th,  The  combination  of  the  rod,  M,  with  the  rod,  s, 
Arm,  cam,  and  spring.  6th,  The  atop,  arranged  as  described. 
15S.  CoMBiXF-D  Metallic  Street  Curb  asv  Gutter;  Wm.  E.  AVorthen,  City  of  New  York. 

Claim— Tlie  compound  metallic  curb  and  gutter,  constructed  in  the  manner  specified. 
159.  Ploughs;  T.  J.  de  Yampert,  Shobola,  Pennsylvania. 

Cljiini A  revolving  cone  having  nndor-cut  or  overhanging  curved  flanches  or  wines  that  extend  en- 
tirely liom  the  base  to  the  point  of  the  cone,  so  thit  it  will  revolve  upon  its  shaft  or  journal  by  the  resist- 
ance of  tht  e.trth  nlone  against  it,  and  without  being  driven  by  other  forces.  Also,  in  ci.'mbinatiun  with  a 
cone  furnished  with  spiral  under-cut  tlanches,  and  revolving  by  the  resistance  of  the  earth  against  it,  the 
mould-boai'd  and  landside  for  turning  over  the  loosened  eaith,  and  directing  the  plough  in  its  path,  as  de- 
scribed. 
ICO.  Prcmng  Knife;  G.G.  r><l'  li.r.  A=?).riinr  lo  s'lf  nnd  Joseph  S.  nill.  Worcester,  M;issachusetts. 

Claim — 1st,  Arrangini;  tli'  i.i:i-l  ■  •■(  a  kmi  ■  in  ^lu-h  a  manner  that  it  opens  and  closes  by  turning  one 
or  both  parts  of  the  handle.  J  i,  1  h  |.iii-  ■!  ili^'  ii.i'i'-.Jirranged  in  combination  with  the  slots  iu  the  platen 
of  the  handle,  for  the  purin.M-  "i  ■>],.  latiu^'  ilu>  Mailu-  and  keeping  the  same  rigid  when  it  is  opened  as  well 
as  when  it  is  clcsed.  3d,  The  slide,  or  its  equivalent,  arranged  in  combination  with  tha  eye,  for  the  purpose 
of  securing  the  two  parts  of  the  handle  together. 

161.  BooT-cRiMPiNG  Machines;  James  D.  Bl.ick,  Assignor  to  self  and  Ezekiel  Hallet,  Jr.,  Boston,  Mass. 
Claim — Machines  for  crimping  boot-legs,  in  which  the  '•  hitch-on"  is  raised  by  the  hand  of  the  operator, 

pivoting  the  device  by  which  the  **  hiteh-on  "  is  raised  to  a  spring  clock,  or  its  equivalent.  Also,  the  pecu- 
liar construction  of  "hitch-on"  described,  the  movable  jaws  being  temporarily  closed  upon  both  sides  by  a 
spring,  so  that  they  may  be  separately  opened  for  the  insertion  of  the  leather,  and  may  be  permanently 
closed  by  a  single  screw. 

162.  IIand-plane;  Simeon  S.  Dodge,  Sunapce,  Assignor  to  self  and  Edmund  Burke,  Newport,  N.  H. 
Claim — 1st,  The  cnrved  adjustivble  cap  iron,  constructed  as  described.    2d,  The  combination  of  the  ad- 
justable cap  iron  with  the  bolt,  the  set-screws,  the  thumb-screw,  and  the  break  iron,  as  described. 

163.  Knapsacks;  Wm.  Griffiths,  Assignor  to  self  and  Joseph  H.  Lambert,  Philadi-lphia,  Pennsylvania. 
Claim — A  military  knapsack  having  the  usual  frame  or  case,  made  and  adapted  thereto,  so  as  to  be 

convertible. 

164.  Corn  Planters;  'Wm.  H.  King,  Assignor  to  self  and  Nelson  Colson,  Charleston,  Illinois. 

Claim — 1st,  In  combination  with  the  cams  and  the  arm,  the  arrangement  of  the  rods  in  snch  rcl.itioa 
to  the  seed  cells  that  they  push  out  the  coi  n  conUiined  in  the  same.    2d,  The  arrangement  of  the  marker, 
in  combination  with  scraper,  so  that  the  same  never  fails  to  make  a  clear  mark  in  the  track  of  the  driving 
wheel. 
J6o.  Seed  Drills;  Charles  Learned,  Assignor  to  self  and  George  P.  Stevens,  Indianapolis,  Indiana. 

CLiim — The  guard  or  series  of  straps,  in  combination  with  the  toothed  roller  and  elastic  guard,  when 
operated  in  connexion  with  the  roller  and  agitator. 

166.  M-\EiNG  Steels  for  Sharpening  Knives  ;  Samuel  Lee,  Assignor  to  Charles  S.  Pomeroy,  Taunton,  Mass. 
Claim — The  combination  of  these  devices,  so  that  by  their  continued  action  they  shall  produce  a  steel 

with  sharp  ribs  or  edges  in  the  direction  of  its  length. 

167.  Cooking  Stoves;  Uenry  G.  Leonard,  Assignor  to  Lemuel  M.  Leonard,  Taunton,  Massachusetts. 
Chum — So  constructing  and  arranging  one  or  more  of  the  oven  plates  of  the  stove,  that  it  or  they  can 

be  removed,  and  the  flue  or  flues  cleaned,  and  the  plates  replaced,  without  loosening  or  separating  the 
plates  which  form  the  outside  of  the  stove.    Also,  m:iking  one  or  more  of  the  interior  rtue  plates,  so  that  it 
Can  be  removed  and  the  flue  cleaned,  and  the  plate  replaced,  without  loosening  or  sepai-ating  the  plates 
which  form  the  outside  of  the  stove. 
ICS.  Single  Thread  Stitches  :  James  S.  McCurdy,  Assignor  to  Elias  Howe,  Jr.,  Brooklyn,  New  York. 

Claim— A  single  thread  interlooped  stitch,  in  which  each  successive  loop  is  encircled  by  a  tight  coil  of 
the  thread  of  the  preceding  loop. 


169.  Device  for  Suspending  and  Liderating  Ships'  Boats;  Daniel  P.  Mealey,  Assignor  to  self  and  A.  E.  H. 
Johnson,  Washington  City,  D.  C. 
Claim— The  hanger,  constructed  with  a  seat  or  seats  for  the  ring  of  the  boat  to  rest  upon,  in  combina- 
tion with  the  seat  formed  in  the  tumbler,  in  such  manner  that  the  srat  or  seaU  of  the  hanger  shall  coin- 
cide with  the  scat  in  the  tumbler,  that  a  large  proportion  of  the  weight  and  strain  may  be  supported  by 
the  hanger,  which  increases  the  power  of  the  device  to  resist  strains,  and  lacilitates  the  unlatching  of  the 
tumbler.  Also,  in  combination  w  ith  the  arrangement  of  the  opening  in  the  tumbler,  in  combination  with 
th  ■  t<eat8  and  that  portion  of  the  hanger  which  rises  above  and  overhangs  them,  in  such  manner  that  when 
the  Beats  of  the  hanger  and  tumbler  coincide,  the  mouth  of  said  opening  will  pass  and  be  inclosed  by  the 
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hanger.  Also,  in  cnnibinntion  with  the  tumbler  and  hRnjrer,  extending  the  legs  of  the  hanger  below  tho 
range  of  motion  of  the  opening  in  the  tumbler,  so  as  to  furni  a  cut-">fT  to  tin'  pjiesage  of  the  ring,  and  thus 
prevent  it  from  being  carried  round  with  the  motion  of  the  tumbler.  Al-^o.  in  combination  with  a  boat 
detacher  making  a  recess  or  shoulder  in  the  tumbler.in  cimbination  with  a  .-;nug  or  projection  on  the  dead 
eye,  whereby  the  connexion  of  the  ring  of  the  boat  with  the  tumbler  may  be  made  with  one  hand,  when 


170.  Chcrx;  James  0.  Merrill,  Assignor  to  Wm.  A.  Swain,  Chichester,  New  Hampshire. 

Claim — The  arrangement  of  the  oscillating  lever  and  its  weight  with  the  vibrating  shaft,  the  vibrating 
lever,  the  auxiliary  levers,  and  the  alternate  reciprocating  dasher  arms,  with  their  dasher,  by  which  the 
oseiUiiting  power  of  the  pendulum  is  applied  to  the  process  of  churning  butter. 

171.  Factitious  Enameled  Lk.\ther:  James  "W.  Munroe,  Assignor  to  John  Southworth  and  Wm.R.  McKen- 

zie,  Fall  Kiver,  Massachusetts. 
Claim — The  artificial  leather,  composed  of  two  or  more  thicknesses  of  cloth  united  by  cement  and  var- 
nish, as  set  forth. 

172.  Machines  for  Dir.Giso  and  Gathering  Potatoes  ;  Jonathan  B.  Parvin,  Assignor  to  self  and  Elias  Strat- 

ton,  Ileightstown,  New  Jersey. 
Claim — The  combination  of  the  weed  cutter  and  roller,  when  mounted  on  a  swivel  and  applied  to  a 
potato  digger.  Also,  hinging  the  frame  that  carries  the  plough  and  the  endless  apron  on  the  shuft,  when 
used  in  combination  with  the  lever,  links,  and  rods,  by  which  the  operator  from  bis  seat  can  raise  up,  lower, 
or  hold  up  the  plough  and  apron.  Also,  the  combination  of  the  adjustable  endless  apron,  horizontal  and 
vertic:illy  vibrating  grate,  and  the  elevating  apparatus. 

173.  Basin  Cock:  G.  W  Randall,  Assignor  to  Reuben  J.  Todd,  Boston,  Maesachusetts. 

Claim — The  wash  basin  cock  or  faucet,  as  made  with  cold  and  hot  water  inlet  passages,  and  the  column 
passages,  arranged  in  the  socket  and  column,  and  with  respect  to  the  discharging  spout,  in  order  to  enable 
a  person,  by  turning  the  movable  part  or  parts,  to  discharge  either  cold  or  hot  water,  or  a  mixture  of  the 
same  flrom  the  faucet,  or  to  close  off  both  hot  and  cold  water  induction  passages,  as  circumstances  may  re- 

174.  Tools  for  MAXCFACTrniNG  Pistols  ;  Augustus  Rebetey,  Norwich,  Connecticut,  Assignor  to  the  Man- 

hattan Fire  Arms  Manufacturiug  Co.,  City  of  New  York. 
Claim — The  use  of  a  frame  having  a  profile  in  one  plate  of  it,  to  shape  and  finish  a  corresponding  re- 
cess in  the  side  plate  of  a  pistol,  by  means  of  a  revolving  cutter  governed  by  the  outlines  of  said  profile. 

175.  KoTART  CcTTERS  AVD  MoDE  OF  Opf.ratino  tbem  FOR  MOULDINGS;  Frederick  Schute,  Assignor  to  self  and 

Philip  P.  AVeis,  Phihlaelphii^  Pennsylvania. 
Claim — A  revolving  cutter,  with  any  convenient  number  of  double  cutting  edges  of  the  form  of  the 
tongue,  groove,  bead,  or  hollow  to  be  cut — one  cutting  edge  being  the  reverse  of  the  other  in  each  pair,  so 
that  one  cutting  edge  only  of  each  pair  shall  have  a  cutting  effect,  when  the  cutter  revolves  in  one  direc- 
tion— the  other  edge  to  cut  when  the  cutter  revolves  in  a  contrary  direction,  and  so  that  one  cutting  edgo 
of  each  pair  shall  act  as  a  guard,  to  prevent  the  ailjacent  edge  from  penetrating  too  deep  into  the  wood, 
when  the  said  cutter  with  double-cutting  edges,  thus  constructed,  is  secured  to  a  spindle  capable  of  having 
the  direction  of  its  rotation  readily  reversed. 

176.  Steam  Engines;  G.  F.  Lombard,  New  Orleans,  Louisiana:  patented  in  England,  October  10, 1857. 
Claim — 1st,   Tho  relative  arrangement  of  two  cylinders,  four  pistons,  two  rocking  beams,  two  steam 

chests  with  valves,  and  the  specified  connexions  which  combine  and  operate  the  same,  in  the  manner  set 
forth,  "id.  The  application  of  the  exhaust  steam  of  the  engine  to  the  crank  or  eccentric  shaft,  through  a 
fly-wheel,  constructed  and  combined  with  the  engine  and  crank  shaft. 

177.  Steam  Engint;  J.  A.  Whipple,  Assignor  to  James  "Whipple  and  B.  F.  Cooke,  Boston,  Massachusetts, 
Claim — ^The  described  intermittent  rotary  engine,  consisting  of  the  cylinder,  the»heads,  and  pistons. 

17S.  Steam  ant)  Water  Gauge;    Cornelia  H.  M'illiams,  Williamsburg,  New  York.  (Administratrix  of  the 
estate  of  Augustus  Williams,  deceased.)  Assignor  to  Anthony  PoUak,  Washington  City,  D.  C,  As- 
signor to  A.  N.  Clark,  Beverly,  Massachusetts. 
Claim — 1st,  Combining  the  vessel  separate  and  distinct  from,  but  connected  to,  the  boiler  by  means  of 
two  pipes  containing  a  float  having  an  indicator  or  pointer  attached  thereto,  with  the  transparent  tube  or 
steam  chamber.    2d,  The  general  arrangement  of  the  instrument  for  forming  an  alarm  water  gauge,  by 
combining  with  the  water  gauge  a  whistle,  attached  to  a  separate  chamber  containing  a  valve  arranged  to 
be  operated  by  the  float,  so  as  to  admit  steam  to  said  whistle,  to  give  alarm  when  required. 

179.  Horse-shoe  Machine  ;  J.  B.  Collen,  Assignor  to  self  and  Pascal  Yearsley,  Philadelphia,  Pennsylvania. 
Claim — 1st,  Bending  the  heated  bar  of  iron  to  the  requisite  form,  by  applying  it  to  a  revolving  former 

of  the  shape  of  the  inside  of  the  shoe,  when  the  said  former  is  arranged  to  hold  the  bent  iron,  while  it  is 
acted  upon  by  the  dies.  2d,  The  combination  of  the  revolving  former  with  the  cutter,  when  the  latter  is 
so  arranged  in  respect  to  the  former,  that  the  edge  of  the  cutter  shall  coincide,  or  nearly  coincide,  with  the 
circular  path  traversed  by  the  outer  edge  of  the  former,  and  when  the  cutter  is  hung  to  the  movable  bar, 
or  its  equivalent.  3d,  The  die,  the  spindle,  its  former,  and  the  sleeve,  in  combination  with  the  counter-die 
on  the  spindle. 

180.  Cork  Machine;  Albert  Albertson,  Assignor  to  C.  C.  Bean,  City  of  New  York. 

Claim — 1st,  The  stationary  cylinder,  or  any  substantially  equivalent  device,  when  employed  to  gripe 
a  cork  by  its  periphery,  so  as  to  efl'ectually  prevent  its  rotation  while  being  cut  by  a  rotary  cyliudricd  cut- 
ter. 2d,  The  feed  rollers  (with  or  without  the  band i,  arranged  and  adapted  to  rotate  a  cork  by  friction 
upon  ils  periphery,  whilw  under  the  action  of  a  longitudinal  cutter. 
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On  the  Connexion  hctivcen  the  Structure  and  the  Fhijsical  Properties 
of  ^¥ood^     By  Prof.  Knoblaucu. 

From  the  *'  Sitzungsbericlite  der  Xaturforschenden  Gcsellschaft."    Halle,  1S5S,  vol.  t. 

The  author  seeks  to  ascertain  ivhether  any  connexion  is  ascertain- 
able hetu'een  the  structural  relations  of  various  kinds  of  wood  and  their 
observed  physical  j^roperties,  such  as  their  pou'ers  of  resonance  and  con- 
duction of  heat,  ij-c.,  in  the  same  way  as  was  done  for  one  and  the  same 
wood  by  Savart  in  respect  to  resonance,  and  more  especially  by  Tyn- 
dall  in  respect  to  the  conduction  of  heat. 

The  primary  object  was  to  trace  the  difference  in  the  conduction  of 
heat  shown  by  difi'erent  woods,  according  as  the  heat  has  to  traverse 
the  wood  in  a  direction  parallel  with,  or  at  right  angles  to,  the  direc- 
tion of  the  grain.  For  this  purpose,  slabs  of  the  woods  to  be  examined 
were  bored  through  perpendicular  to  their  planes,  and  then  covered 
as  uniformly  as  possible  with  a  coating  of  stearine.  A  hot  wire,  ex- 
actly fitting  the  bore,  was  introduced  into  the  latter  and  continually 
turned  round  during  the  experiment.  By  this  means  the  coating  of 
stearine  around  the  orifice  was  melted ;  but,  as  we  should  expect,  not 
in  concentric  circles,  but  in  elliptic  zones,  whose  major  axes  invariably 
coincided  with  the  direction  of  the  grain.  The  great  diflerence  in  the 
behavior  of  difterent  kinds  of  wood  (about  eighty  sorts  were  exam- 
ined,) under  these  circumstances  is  at  once  apparent.  "With  some  the 
ellipses  are  tolerably  circular,  by  others  more  elongated,  while  by 
others,  again,  the  major  axes  are  so  extended  as  to  be  nearly  twice  the 
length  of  the  minor  ones.  The  eccentricity  of  these  ellipses,  which 
furnished  a  graphical  expression  for  the  conductive  power  of  the'wood 
in  the  dircctio'ns  between  which  the  structural  difference  was  greatest, 
made  it  possible  to  divide  the  different  kinds  of  wood  into  four  distinct 
groups.  In  the  first,  the  ratio  of  the  minor  to  the  major  axis  of  the 
ellipse  is  on  the  average  as  1  to  1'25.  To  this  group.  Acacia,  Box, 
Cypress,  King-wood,  &c.,  belong.  In  the  second,  and  by  far  the  most 
numerous  group,  containing  Elder,  Nut,  Ebony,  Apple,  several  dye- 
woods,  &c.,  the  mean  value  of  this  ratio  is  1  to  1'45.  In  the  third 
group,  to  which  Apricot,  Siberian,  Acacia,  Brazil  wood,  Y'ellow  wood 
from  Puerto  Cabello,  &c.,  belong,  the  ratio  is  as  1  to  1-60.  In  the 
fourth  group  it  is  as  1  to  1-80,  and  to  this  division  belong  Lime,  Ta- 
marind, Iron  wood.  Poplar,  Savanilla  (yellow),  &c.  Hence,  the  con- 
ducting power  of  all  tooods  in  the  direction  of  the  fibre  exceeds  that  in 
the  perpendicular  direction  by  no  means  in  a  constant  manner,  but  in 
one  ivhich  depends  upon  the  nature  of  the  wood.  This  superiority  is  in 
the  first  group  so  small,  that  the  warmth  in  the  direction  of  the  fibre 
traverses  a  path  only  a  ((uartcr  more  in  length  than  that  traversed  in 
the  same  time  in  a  perpendicular  direction.  In  the  last  group,  on  the 
other  hand,  the  length  of  the  path  in  the  first  direction  is  about  twice 
that  in  the  perpendicular  one. 

*  From  the  Lond.,  Edin,,  and  Dub.  Mag.,  May,  1S59. 
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In  orilcr  to  investigate  the  relations  of  resonance,  two  rods  were  cut 
from  each  kind  of  wood, — the  one  being  taken  in  the  direction  of  the 
grain  (Langliolz),  the  second  perpcndicuhirly  across  it  (Ilirnholz).  On 
suspending  these  rods  freely  (their  length  was  470  millims.,  breadth 
20  millims.,  and  thickness  8  millims.)  and  striking  them  with  a  stick, 
the  piece  cut  with  the  grain  always  gives  a  more  sonorous  tone  than 
the  corresponding  cross-grain  piece.  Nevertheless,  the  difference  of 
resonance  in  the  tones  of  the  width  and  cross-grain  pieces  of  one 
and  the  same  wood,  of  the  first  of  the  groups  described  (say  beech), 
is  unmistakably  less  than  the  difference  between  the  tones  of  the 
■with  and  cross-grain  pieces  of  any  member  of  the  second  group.  In 
the  second  group  this  difference  is  less  than  in  the  third ;  and  in  the 
third,  again,  less  than  in  the  fourth  (as  with  with-  and  cross-grain 
pieces  of  poplar).  TlV/en,  therefore,  the  fibres  of  all  kinds  of  wood  are 
set  in  vibration,  the  purity  of  resonance  is  greater  ivlicn  such  vibrations 
are  transverse  than  when  they  occur  in  other  directions  (as  ivhen  the 
rods  are  cut  across  the  grain).  But  this  superiority  of  resonance  is 
not  constant;  it  depends  upon  the  nature  of  the  ivood.  The  differ- 
ence in  this  respect  in  the  first  group  of  woods  is  so  small,  that  the 
resonance  of  two  with-  and  cross-grain  pieces  resembles  that  of  two 
not  very  dissimilar  masses  of  stone  when  struck.  In  the  last  group 
the  difference  is  so  great,  that  the  tone  of  the  with-grain  piece  when 
struck  has  a  metallic  ring,  while  the  dull  sound  of  the  cross-grain 
piece  reminds  one  of  a  piece  of  pasteboard  when  struck.  The  division 
of  the  woods  examined,  derived  from  their  thcrmo-conductive  power,  is 
accordingly  supported  by  their  acoustic  relations. 

By  supporting  the  two  ends  of  the  rods  employed  in  the  above  ex- 
periments and  loading  them  equally  in  the  middle,  the  degrees  of 
deflexion  which  they  undergo  will  give  us  an  insight  into  their  struc- 
tural relations  ;  for  the  greater  their  compactness,  the  greater  the 
resistance  they  will  offer  to  bending ;  and  the  less  compact  they  are, 
the  more  easily  will  they  yield.  The  difference  in  vertical  height  of 
the  middle  points  of  the  bent  and  straight  rods  was  taken  as  measure 
of  deflexion.  A  lever  was  employed  to  determine  this  measure,  the 
end  of  which  passed  over  an  enlarged  scale  in  order  that  the  readings 
off  might  be  the  more  exact.  The  unit  of  this  measure  was  a  matter 
of  indifference,  inasmuch  as  in  the  comparison  to  be  instituted,  rela- 
tions only  had  to  be  determined.  Although,  as  was  to  be  expected, 
in  all  cases  the  with-grain  piece  was  much  less  flexible  than  the  cor- 
responding cross-grain  piece,  yet  an  important  difference  was  notice- 
able in  the  different  groups.  This  is  best  seen  by  calculating  the  relation 
between  the  bending  (measured  as  above  described,)  of  the  with-grain 
and  that  of  the  cross-grain  wood ;  that  is,  the  same  weight  being 
applied  (say  100  grs.),  by  dividing  the  number  given  by  the  lever 
with  the  cross-grain  piece  by  that  given  with  the  with-grain  piece. 
This  relation  (called  "  ratio  of  deflexion  "  in  the  following  Table)  has, 
in  the  first  group,  the  mean  value  of  1  to  5 ;  in  the  second,  1  to  8 ; 
in   the   third,  1  to  9-5 ;  in  the  fourth,  1  to  14.     The   division  of  the 
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groups  is  therefore  also  supported  from  this  point  of  view.*  Tlie  dif- 
ference in  the  structure  in  the  different  directions  is  least  in  those  woods 
which  show  the  least  difference  with  7-espect  to  direction  in  their  thermo- 
conductive  and  resonant  properties;  and  the  difference  in  the  former 
is  greater  or  less  as  the  two  latter  differences  are  greater  or  less. 

Hence,  a  definite  relation  may  le  established  bettveen  the  different 
j)henomena  described ;  and  this  is  true  to  such  an  extent,  that  the 
knotvledge  of  one  of  them,  e.  g.,  the  mechanical  or  state  of  cohesion  is 
suficient  to  deduce  the  others,  those  of  warmth  or  resonance. 

Thus,  merely  to  adduce  one  example,  especial  experiments  had  shown 
that  in  petrified  vroods  a  difference  of  structure  in  the  directions  pa- 
rallel with,  and  perpendicular  to,  the  direction  of  the  grain  had  been 
preserved  ,  and,  in  fact,  the  thermal  curve  was  an  ellipse  whose  major 
axis  was  parallel  to  the  fibres.  As  in  the  petrified  example,  this  dif- 
ference in  mechanical  structure  was  much  less  than  in  the  living  wood, 
so,  alsQ,  while  in  the  living  Conifer  the  ratio  of  the  axes  was  as  1  to 
1-80,  in  the  petrified  specimen  it  had  sunk  to  1  to  1-12. 

The  following  Table  contains  the  names  of  the  woods  examined,  ar- 
ranged according  to  the  groups  mentioned : — 

Group  I. 
Ratio  of  llic  axes  of  the  thermal  ellipse  I  to  1-25, 
Acacia. 
Box. 

Ligiuim-Tit£B. 
Cypress. 

Group  II. 
■Ratio  of  axes  of  thermal  ellipse  1  to  1-45.     Mean  ratio  of  deflexion  1  to  8-0. 


Mean  ratio  of  ileflexion  1  to  50. 

King  woiiJ. 
Satin  wood. 
Salisburia  {Gingko). 


Elder. 
Alder. 

While  Thorn. 
Arbor  vilce. 
St.  I.iician  wood. 
Gymnochdus  canadensis. 
Beech  (2  species,  white  and  red). 
Plane. 
Elm. 

Oak  (two  species). 
Ash. 
Maple. 

American  maple. 
Cedar  of  Lebanon. 
Australian  ccdur. 
Mahogany- 
Palisander. 
Ebony. 
Palm. 
Rosewood. 


Snake  wood. 

Zebra  wood. 

Purple  wood  {Amaranthus'). 

Setiin. 

Coromandel  wood. 

Angrca  wood. 

Cocoa  wood  {Galeado). 

Apple. 

Pear. 

Cherry. 

Plum. 

Sandal  Cred). 

Caliatour. 

Costarica  (red  wood^. 

Bimas  sapan. 

Cuba  (yellow  wood). 

Viset  (yellow  wood). 

Campeachy  blue  wood. 

Tobasco  blue  wood. 

Domingo  blue  wood. 


Group  III. 
Ratio  of  axes  of  thermal  ellipse  1  to  1-50.     Mean  ratio  of  deflexion  I  to  9-5. 


Apricot. 
Pistachio. 
Siberian  Acacia. 

*  The  diversity  of  nature,  even  wit 
boundaries  of  the  groups  being  draivn 
ary  ones. 


IPernambuco  red  wood. 
Japan  red  wood. 
Puerte-Cabello  yellow  wood. 

1  one  and  the  same  Itind  of  wood,  of  course  did  not  adoiit  of  the 
ffith  greut  exactuess,  or  of  tbc  subdivision  of  the  groups  into  sccoatt- 
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Gbocp  IV. 
Ratio  of  the  axes  of  the  thermal  ellipse  1  to  1-8.    Mean  ratio  of  deflexion  1  to  H-0. 


Willow  (two  examples). 

Chestnut  (three  examples). 

Lime. 

Alder. 

Birch. 

Poplar  (three  examples). 

Aspen, 

Pine. 

Fir. 


Weymouth  fir. 

Magnolia. 

Iron  wood. 

Tamarind. 

Palmassu. 

"Kistenholz." 

Caoba  (Havanna  Cedar). 

Savanilla  jellow  wood. 


EUctro-telegrapMc  Progress.  * 

A  foreign  scientific  journal  gives  the  following  summary  of  the  dif- 
ferent lines  where  submarine  telegraphs  have  been  laid,  up  to  the  end 
of  1858. 


Lengtll 

Dates. 

miles. 

1850. 

England  and  France, 

22J 

1852. 

England  and  Belgium, 

70i 

" 

Eneland  and  Ireland, 

64 

1853. 

England  and  Holland, 

lOTi 

" 

Ireland  and   Scotland, 

24J 

1854. 

Italy  and  Corsica, 

64 

" 

Corsica  and  Surdinia, 

H 

" 

Denmark  (Great  Belt), 

Hi 

" 

Denmark  (Little  Belt), 

4i 

1855. 

Denmark  (Channel  of  the  Sound),    . 

I'i 

" 

Scotland  (Frith  of  Forth), 

H 

" 

Black  Sea,            .... 

371i 

" 

Solent  (Isle  of  Wight), 

3 

1856. 

Straits  of  Messina, 

ii 

'< 

Gulf  of  St.  Lawrence, 

74 

" 

Strait  of  Northumberland, 

9i 

" 

The  Bosphorus, 

H 

" 

Nova  Scotia  (Isthmus  of  Canso), 

1* 

" 

St.  Petersburgh  and  Cronstadt, 

8 

18.57. 

Sicily  and  Algeria, 

149J 

1858. 

Bay  of  Valentia  (Ireland)  and  that  of  Trinity 

(America), 

1827i- 

Total  in  1858,  2771i 

*  From  the  Lond.  Builder,  No.  844. 

Use  of  Birds. 

The  Bulletin  of  the  Brussels  Society  for  the  protection  of  animals, 
published  the  following  curious  and  interesting  fact : 

Until  a  few  years  ago,  the  Park  at  Brussels  was  shaded  by  trees  of 
luxuriant  foliage  which  met  over  the  alleys  and  screened  the  prome- 
naders  entirely  from  the  sun.  These  trees  were  filled  with  birds  whose 
indiscretions  occasioned  now  and  then  a  little  annoyance  to  the  elegant 
toilettes  below.  For  this  reason  they  were  banished ;  in  a  few  weeks,  the 
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leaves  of  the  trees  were  in  lioles  and  dying — and  now,  the  branches 
ahnost  entirely  without  verdure,  and  loaded  Avith  caterpillars,  and  the 
valks  infested  with  moths.  Cosmos. 


On  Professor  Hughes'  System  of  Type-printing  Telegraphs  and  Me- 
thods of  Insulation,  loith  sjpecial  reference  to  Submarine  Cables.* 
By  Mr.  H.  Hyde. 

The  several  phenomena  which  have  been  manifested  in  the  working 
of  long  submarine  telegraph  cables,  demonstrate  the  necessity  of  im- 
proving the  insulation  of  the  wires,  and  of  economizing  the  transmis- 
sion and  recording  of  symbols.  Imperfect  insulation  not  only  implies 
a  diminution  of  tiie  electric  current,  but  may,  and  frequently  does, 
increase  to  a  total  loss,  and  the  cable  becomes  useless. 

The  insulation  being  good  when  the  cable  leaves  the  manufacturer, 
it  is  subject  to  so  many  accidents  before  it  reaches  the  bottom  of  the 
ocean,  that  the  chances  are  greatly  in  favor  of  a  long  line  receiving 
some  damage,  which  cannot  be  repaired  after  it  is  laid  down.  More 
perfect  insulation,  and  a  self-restoring  power  which  should  make  the 
cable  itself,  even  at  the  bottom  of  the  ocean,  repair  any  accidental 
defect,  are  most  important  desiderata  in  the  science  of  ocean  tele- 
graphing. 

The  great  expense  of  a  length  of  cable,  of  any  construction,  suffi- 
cient to  join  England  and  America,  must  necessarily  be  such  as  to 
render  economy  of  time  in  the  transmission  of  messages  a  matter  of 
primary  importance. 

Through  a  single  wire,  the  waves  of  the  electric  force  can  only  fol- 
low one  another  in  single  file.  Whatever  may  be  the  time  occupied  in 
the  transmission  of  a  single  wave,  it  is  of  no  small  importance,  whe- 
ther it  takes  from  five  or  six,  or  only  a  single  wave,  to  communicate 
the  signal  of  any  letter  of  the  alphabet.  The  short  experience  of  the 
working  of  the  Atlantic  cable  has  demonstrated  the  importance  of 
these  positions.  I  need  therefore  oifer  no  apology  to  the  members  of 
the  Society  of  Arts,  for  bringing  before  them  the  methods  by  which 
Prof.  Hughes  seeks  to  improve  the  insulation  of  submarine  and  other 
wires,  to  render  them  self-repairing,  and  to  economize  and  render  at 
the  same  time  the  means  of  despatch  accurate  and  self-recording. 

First — Insulation. — Gutta-percha  has  been  found  to  be  the  best  in- 
sulation for  long  submarine  lines.  This  substance,  however,  is  more 
or  less  porous ;  minute  flaws  may  exist,  which  do  not  show  themselves 
until  some  time  after  the  immersion  of  a  cable.  This  was  exem- 
plified by  Mr.  Henly,  who  discovered  a  flaw  in  his  submarine  cable, 
which  did  not  show  itself  until  it  had  been  three  or  four  days  under 
water.  To  meet  these  defects,  to  fill  up  any  minute  pores  in  the  gutta- 
percha, and  also  to  cure  any  accidental  fracture  or  puncture  of  it.  Prof. 
Hughes  introduces  a  viscid  semi-fluid  substance,  of  a  non-conducting 
character,  between  the  conducting  wire  and  the  gutta-percha,  or  the 
wire  may  be  first  coated  with  gutta-percha,  and  the  viscid  fluid  intro- 
duced between  the  layers  of  gutta-percha.    As  soon  as  a  puncture  is 

*  from  the  Jour,  of  the  Society  of  Arts,  No.  321. , 
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made  in  either  of  the  gutta-percha  coatings,  the  semi-viscid  fluid  oozes 
out.  It  is  of  such  a  nature,  that  it  hardens  ■^vhen  it  comes  in  contact 
•with  the  surrounding  water. 

This  hardening  or  coagulating  property  allows  no  more  of  the  fluid 
to  ooze  out  than  is  necessary  to  fill  the  fracture,  and  at  the  same  time 
to  glue  and  unite  the  separated  parts  of  the  gutta-percha. 

The  first  feature  in  this  form  of  cable  is  its  self-restoring  power ; 
hut  it  has  another,  and  perhaps  more  important  one.  It  has  been  shown, 
I  think  by  Prof.  Faraday,  that  a  fluid  which  cannot  be  decomposed  by 
electricity  is  the  most  perfect  insulator.  Should  this  be  demonstrated 
in  practice,  the  invention  of  this  form  of  cable  must  be  valuable  as  a 
means  for  greatly  increasing  the  non-conducting  power  of  the  medium 
surrounding  the  conducting  wire.  It  is  well  known  that  cables  become 
defective  in  insulation  after  being  submerged  for  some  time.  It  has 
been  supposed  that  the  forces  of  the  electric  current  burst  the  gutta- 
percha covering  under  certain  circumstances.  It  has  also  been  urged 
that,  in  consequence  of  this  tendency,  battery  power  should  be  used 
instead  of  induced  currents. 

Professor  Hughes  has  demonstrated  that  voltaic  currents  exert  no 
mechanical  force  whatever  upon  the  insulating  coating  of  a  conduct- 
ing wire. 

If  there  be  a  defect  in  the  coating  it  may  be  enlarged  by  strong 
currents,  either  voltaic  or  induced.  But,  if  there  be  no  pore  or 
crack  through  which  the  current  can  first  commence  its  work  of  de- 
struction, no  voltaic  current  would  exert  sufiicient  force  to  tear  a  piece 
of  paper.  This  has  been  shown  by  putting  a  piece  of  cable,  three  feet 
long,  made  upon  Prof.  Hughes's  plan,  into  a  bath  of  salt  water.  Its 
complete  insulation  was  tested  by  a  delicate  galvanometer  and  a  bat- 
tery of  500  cells.  A  fracture,  an  inch  long,  was  then  made  through 
the  gutta-percha  and  the  viscid  substance,  allowing  the  salt  water  to 
reach  the  wire;  the  galvanometer  immediately  was  deflected  from  zero 
to  90°,  showing  dead  earth. 

In  the  course  of  five  or  ten  minutes  the  viscid  substance  worked  its 
way  around  the  uncovered  wire,  and  oozed  out  to  the  water  through 
the  fracture.  It  then  coagulated,  and  thus  repaired  the  injury,  and 
completely  restored  the  insulation.  The  whole  force  of  the  current 
from  the  500  cells  was  kept  constantly  passing  into  the  wire  during 
the  whole  of  this  operation. 

In  illustration  of  the  varied  eflPects  of  different  descriptions  of  frac- 
tures upon  submerged  cables,  it  may  be  instructive  to  note  that  if  the 
conducting  wire  be  made  bare  by  a  fracture  of  considerable  size,  hav- 
ing breadth  as  well  as  length,  the  immediate  efiect  will  be  dead  earth, 
or  the  instantaneous  deflexion  of  the  needle  to  90°.  If  the  fracture 
be  fine  or  narrow,  the  effect  will  be  a  deflexion  of  the  needle  to  a 
greater  or  less  extent,  say  from  70  or  90°,  with  a  constant  vibration 
of  from  five  to  ten  degrees  or  even  more.  This  deflexion  and  the  vibra- 
tions will  continue  as  long  as  the  current  is  kept  upon  the  wire,  and 
often  resemble  the  vibrations  produced  by  a  manipuhitor.  This  pecu- 
liar phenomena  may,  in  some  degree,  account  for  the  peculiar  vibra- 
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tions  -n-liicli  so  much  puzzled  the  electricians  during  tlie  short  life 
and  last  moments  of  the  Atlantic  cahle.  These  vibrations  are  probably 
produced  by  the  decomposition  of  water  by  the  electric  current.  The 
hydrogen  gas  escaping  from  the  point  of  contact  with  the  wire  in  an 
elongated  bubble  fills  the  fracture  while  passing  through  it,  thus  alter- 
nately opening  and  closing  tlie  circuit. 

Secondly — Instnmients. — In  the  earlyhistory  of  electric  telegraph- 
ing, inventors  were  impressed  with  the  advantages  of  using  the  alphalret 
in  general  use  for  transmitting  communications,  instead  of  characters 
or  symbols,  a  mode  which  naturally  suggested  itself  as  the  best,  if 
practicable. 

While  electrical  knowledge  was  confined  to  but  few,  mechanical 
knowledge,  as  applicable  to  its  development,  was  also  limited  in  the 
same  or  a  still  greater  ratio.  Hence,  the  mechanical  means  by  which 
electric  currents  were  made  to  convey  or  record  signals  were  crude  and 
simple,  and  the  work  was,  if  not  cheaply,  at  least  slowly,  roughly,  and 
often  inaccurately  done. 

Among  the  earliest  applications  of  electro-magnetism  to  telegraphic 
purposes,  was  the  vibration  of  a  magnetic  needle  to  the  right  or  left, 
at  the  will  of  the  operator,  by  passing  an  electric  current  through  the 
apparatus,  or  around  the  needle. 

These  vibrations  are  arranged  into  a  code  of  signals,  and  the  receiver 
spells  off  the  message  from  the  moving  needle,  and  translates  the  sig- 
nals to  an  amanuensis,  who  commits  them  to  paper.  But  in  the  event 
of  errors  by  this  process,  there  is  nothing  to  show  whether  the  sender's 
hand  was  correct,  or  the  receiver's  eye  undeceived,  or  the  copyist's 
ear  unerring,  or,  if  a  difference  arises  between  them,  the  evidence  may 
be  equally  in  favor  of  each.  To  ascertain  who  is  in  fault  is  difficult, 
the  instrument  being  visual  or  non-recording.  This  primitive  method 
is  now  generally  used  in  Great  Britain.  On  the  Continent,  however, 
Morse's  self-recording  instrument  is  generally  used. 

The  main  features  of  this  instrument  consist  in  making  a  temporary 
magnet  of  a  piece  of  soft  iron,  by  passing  a  current  of  electricity 
through  it,  attracting  an  armature  attached  to  one  end  of  a  lever,  thus 
pressing  a  stile  upon  the  other  end  against  a  strip  of  paper  moved  by 
clockwork  at  an  uniform  rate  of  speed.  By  this  means  the  manipu- 
lator is  enabled  to  record,  both  at  the  home  and  distant  stations,  sym- 
bols, consisting  of  short  and  long  lines,  with  blank  spaces.  These 
hieroglyphics  are  transmitted  by  the  receiving  derk,  written  out,  and 
enclosed  to  the  person  for  whom  the  message  is  intended. 

The  Morse  instrument  is  used  upon  mauj  of  the  American  lines. 
A  roraan  type-printing  instrument,  the  invention  of  Mr.  House,  is  also 
used  to  some  extent  in  America.  It  is  more  rapid  than  the  Morse, 
printing  accurately  twelve  to  fifteen  hundred  words  an  hour  in  ordi- 
nary working,  and  is  therefore  approved  upon  lines  which  have  a  great 
amount  of  business. 

It  is,  however,  more  complicated  than  the  ]\Iorse  or  the  Hughes 
instruments,  and  requires  an  immense  battery  power  to  work  it,  so  much 
so  that  it  is  not  practicable,  upon  the  best  air  or  overground  lines,  for 
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circuits  of  more  than  150  miles,  wliile  upon  underground  or  submarine 
■wires  it  has  not,  and  I  believe  cannot,  be  worked  thirty  miles. 

The  House  instrument  is  based  upon  the  step-by-step  motion,  or  that 
the  number  of  waves  sent  shall  determine  the  letter  to  be  printed.  The 
type  is  made  to  revolve  by  means  of  a  treadle,  but  is  checked  at  each 
letter  by  an  escapement,  which  only  allows  it  to  move  one  letter  at  a 
time. 

This  escapement  is  moved  by  the  flow  of  compressed  air  upon  alter- 
nate heads  of  a  plunger.  The  passage  of  air  is  governed  by  a  valve 
attached  to  the  armature  of  the  axial  electro-magnet,  each  wave  of  the 
voltaic  current  causing  an  action  of  the  magnet,  and  consequently  of 
the  plunger  and  escapement,  by  the  air  force. 

Compressed  air  is  used  to  get  greater  power  on  the  escapement,  as 
the  electric  current  would  be  too  weak  to  move  the  escapement,  whilst 
suiEcient  to  move  the  armatures  and  valve.  In  the  transmission  of  a 
message,  the  operator  sending  it,  checks  a  circuit  breaker  at  a  certain 
number  of  waves,  and  this  stops  the  type-wheel  of  the  distant  instru- 
ment by  means  of  the  escapement ;  and,  as  soon  as  stopped,  a  press 
is  unlocked,  which  imprints  the  letter. 

This  unlocking  of  the  press  is  very  ingenious,  its  action  depending 
on  the  motion  of  the  type-wheel.  The  main  constituents  of  this  in- 
strument are  the  transmitting  apparatus,  a  compound  axial  magnet, 
and  a  manual  power  by  which  the  instruments  are  kept  in  motion. 

The  instruments  thus  concisely  described,  as  well  as  all  minor  ones 
hitherto  worked  with  one  wire,  require  an  average  of  five  or  more  elec- 
trical impulses  or  waves,  or  the  time  equal  to  this  number,  to  transmit 
one  letter. 

The  recording  in  roman  type  each  letter  of  a  message  by  a  single 
wave,  upon  one  wire,  is  the  triumph  of  the  Hughes  system.  To  accom- 
plish it,  several  requisites  are  necessary,  which  it  may  be  proper  to 
state,  and  then  proceed  to  show  how  they  are  each  obtained,  and, 
united  in  one  harmonious  whole,  producing  that  life-like  automaton 
present  to  demonstrate  before  you  what  is  advanced,  and  practically 
speak  for  itself  in  plain  English. 

These  requisites  are,  first,  synchronous  motion ;  secondly,  an  elec- 
tro-magnet, by  which  the  timing  of  the  electrical  wave  may  be  accu- 
rately measured ;  thirdly,  a  writing  apparatus,  by  which  the  message 
maybe  correctly,  rapidly,  and  easily  transmitted  ;  fourthly,  a  printing 
apparatus,  by  which  the  operator  can  record  the  message  unerringly 
upon  his  own  instrument,  as  well  as  upon  the  one  at  the  distant  sta- 
tion. 

Many  inventors  have  attempted  to  make  an  instrument,  by  which  a 
letter  could  be  sent  by  one  wave,  but  without  success.  One  reason  was, 
that  they  had  no  governor  of  sufiicient  velocity  and  accuracy,  to  pro- 
duce rapid  synchronous  motion. 

Prof.  Hughes  applies  a  vibrating  spring  to  govern  his  instrument. 
It  is  a  well  known  law  that  a  certain  number  of  vibrations  produces  a 
certain  musical  tone ;  therefore,  if  two  or  more  springs  have  the  same 
tone  they  must  necessarily  have  a  similar  number  of  vibrations  in  the 
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same  time.  The  instruments  are  kept  in  motion  by  a  weight  acting 
upon  a  train  of  wheels,  the  spring  governor  acting  upon  them  by  means 
of  an  ordinary  escapement. 

These  vibrations  may  succeed  each  other  with  any  degree  of  rapidity 
required.  They  are  reguhited  by  a  small  weight  attached  to  the  spring, 
and  raised  or  lowered  until  the  number  of  vibrations  or  desired  tone 
is  produced.  This  can  be  done  easily  and  quickly,  although  the  instru- 
ments may  be  any  number  of  miles  apart — say  between  London  and 
Paris,  or  Ireland  and  America. 

The  type-wheels  of  the  instruments  now  exhibited,  revolve  at  the 
rate  of  one  hundred  and  twenty  revolutions  per  minute,  and  the  gov- 
ernor makes  fifty-six  vibrations  for  each  revolution  of  the  wheel. 


A.  Kpv  Board.  1  D.  Detent.  I  G.  Paper  Printed  upon. 

B.  Vibrating  Spring.        E.  Tvpe-wheel.  H.  Revolving  Sliaft. 

C.  Electro-magnet.       j  F.  Ink  Roller.  j  I.  Revolving  Arm  or  Circuit  Closer. 

The  Magnet. — The  Hughes  magnet  is  of  peculiar  construction.  A 
permanent  magnet  polarizes  the  cores  of  an  electro-magnet,  and  holds 
an  armature  in  contact  with  its  jjoles.  A  spring  is  attached  to  this 
armature,  and  so  adjusted  as  to  e.xert  a  counteracting  power  a  little 
weaker  than  the  force  of  the  magnetic  attraction.  If,  therefore,  the 
magnetic  force  be  diminished,  the  armature  is  removed  from  the  poles 
of  the  magnet  by  the  force  of  the  spring. 

The  arrangement  is  such  that  the  current  of  electricity  passing 
through  the  coil  when  the  circuit  is  completed,  induces  an  opposite 
magnetism  to  that  of  the  pei-manent  magnet.     The  electrical  force, 
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therefore,  which  works  this  instrument,  need  not  be  sufficient  to  induce 
8uch  a  degree  of  magnetism,  as  to  render  the  core  sufficiently  mag- 
netic to  attract  an  armature  to  its  poles — the  practice  in  all  other  re- 
cording telegraphs.  For  instance,  if  the  cores  of  the  electro-magnet, 
polarized  by  the  permanent  magnet,  have  a  holding  force  upon  the 
armature  of  ten,  and  the  spring  attached  to  the  armature  be  adjusted 
with  an  opposing  force  of  nine,  then  a  current  of  one  reducing  the 
force  of  the  electro-magnet,  would  cause  the  spring  to  rise  with  the 
force  of  nine. 

This  arrangement  can  in  practice  be  so  nicely  adjusted  as  to  work 
with  a  very  feeble  current,  and  accurately  measure  the  timing  of  the 
electrical  wave.  The  armature  being  mechanically  restored  to  contact 
with  the  poles,  has  the  advantage  of  being  acted  upon  by  the  maxi- 
mum power  of  the  electro-magnet,  instead  of  a  power  lessened  by  more 
than  the  square  of  the  distance  the  armature  has  to  be  attracted,  as  is 
the  case  in  the  relay  magnets  used  in  connexion  with  the  Morse  and 
other  systems. 

Transmitting  Apparatus. — The  letters  of  the  alphabet,  as  well  as 
a  dot  and  a  blank,  are  marked  on  twenty-eight  keys,  arranged  like 
those  of  a  piano,  save  that  they  are  alternately  black  and  white.  These 
keys  correspond  to  twenty-eight  holes  arranged  in  a  circle  on  the  hori- 
zontal floor  or  table  of  the  instrument,  immediately  in  front  of  the 
keys.  Each  key  is  connected  by  a  lever  with  a  little  steel  knob,  which, 
when  the  key  is  pressed  down  by  the  finger,  rises  up  through  one  of 
the  holes.  An  arm,  connected  with  a  vertical  shaft,  sweeps  over  the 
twenty-eight  holes.  If  a  key  marked  with  a  particular  letter  be  touched, 
the  knob  corresponding  with  this  letter  rises,  the  revolving  arm  passes 
over  it,  and  for  the  instant  closes  the  circuit,  and  allows  an  electrical 
impulse  to  be  transmitted.  This  impulse,  by  arrangements  which  will 
be  described  in  tiic  printing  apparatus,  causes  the  particular  letter  to 
be  recorded  on  a  slip  of  paper  in  printer's  ink.  The  instant  the  arm 
passes  over  the  little  raised  knob  the  circuit  is  broken,  and  if  the  finger 
were  held  a  hundredth  part  of  a  minute  on  the  key,  the  hand  would 
pass  again  over  the  knob,  and  the  letter  would  be  repeated.  To  pre- 
vent this,  the  hand  carries,  after  the  portion  of  it  which  rides  over  the 
knob  and  completes  the  metallic  contact  whicli  closes  the  electrical  cir- 
cuit, a  little  inclined  plane,  which  throws  the  knob  out  of  its  position, 
so  that  the  hand  cannot  pass  over  it  on  any  future  revolution  after  the 
first  contact.  This  arrangement  is  rendered  necessary  to  prevent  the 
repetition  of  letters,  on  account  of  the  extreme  rapidity  of  the  revolv- 
ing arm  and  recording  apparatus. 

Printing  Apparatus. — A  shaft,  which  revolves  seven  times  faster 
than  the  type-wheel,  has  a  fly  wheel  upon  it  to  overcome  the  inertia 
of  a  small  shaft  which  moves  the  printing  press.  This  shaft  is  locked 
to  the  fly-wheel  shaft  by  means  of  a  clutch,  which  rests  upon  a  small 
inclined  plane.  Whenever  this  clutch  is  kept  upon  the  inclined  plane, 
by  means  of  a  detent,  the  fly-wheel  shaft  revolves  independently  of 
the  small  printing  shaft ;  but  as  soon  as  the  detent  is  moved  by  the 
VuL.  XXXVIII.— Third  SKatES.— No.  1.— Joly,  1859.  6 
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action  of  tlie  armature  of  tlie  electro-raagnet,  the  clutch  locks  both 
shafts  together,  and  the  small  shaft  is  made  to  revolve  one  revolution, 
when  the  clutch  again  rests  upon  the  inclined  plane,  which  lifts  it  off 
the  fly-wheel  shaft.  A  cam  is  attached  to  one  end  of  this  shaft,  which 
lifts  the  jiress  and  the  paper  upon  which  the  message  is  to  be  printed 
against  the  type  wheel.  The  time  of  the  locking  of  the  shafts  depends 
upon  the  arrival  of  the  electrical  wave,  and  thus,  with  two  instruments 
in  perfect  harmony,  the  operator  has  the  printing  apparatus  of  the  dis- 
tant instrument  as  completely  under  his  direction  as  the  one  before 
him.  But  to  correct  any  minute  variation  in  time  between  the  instru- 
ments in  circuit,  there  is  a  corrector,  or  wliecl,  attached  to  this  shaft, 
with  hook-shaped  teeth,  which  mesh  into  corresponding  cavities  in  the 
type-wheel.  The  latter  being  loose  upon  the  shaft,  or  only  held  by 
friction,  is  removed  backwards  or  forwards  by  the  corrector  to  exactly 
the  same  position  as  the  type-wheel  on  the  instrument  from  which  the 
message  is  being  sent.  This  corcction  takes  place  in  the  act  of  print- 
ing every  letter.  There  is  also  upon  this  shaft  a  cam,  so  arranged 
that,  the  moment  the  armature  falls  off  the  electro-magnet  and  opens 
the  detent,  it  forces  the  detent  up,  and  restores  the  armature  to  its 
original  position  upon  the  poles  of  the  magnet. 

Another  new  feature  in  this  instrument,  is  its  power  of  cutting  off 
at  will  all  offices  except  the  one  to  which  it  is  desired  to  communicate. 
This  is  accomplished  by  a  flanch  on  the  type-wheel — this  flanch  hav- 
ing a  space  cut  out  opposite  a  certain  letter,  and  each  office  having  the 
flanch  cut  out  at  different  letters  from  each  other.  A  bolt  is  made  to 
slide  through  the  space,  and  moved  through  by  the  action  of  the  in- 
strument. If  this  bolt  is  sent  through  at  the  moment  the  space  is  oppo- 
site, it  permits  the  instrument  to  run,  if  not  it  goes  against  the  flanch 
and  locks  the  type-wheel. 

The  operator,  knowing  at  what  letter  a  certain  instrument  will  bo 
unlocked,  touches  that  key.  This  allows  the  instrument  he  wishes  to 
communicate  with  to  run  ;  and  he  can  send  the  message  to  that  one,  the 
other  offices  being  unable  to  get  it,  as  they  would  be  locked,  and  could 
not  bring  their  instruments  into  unison  with  the  one  sending  the  des- 
patch. Thus,  it  is  absolutely  secret  in  its  transmission,  and  if  neces- 
sary, any  one  could  send  his  own  message,  as  it  is  only  necessary,  to 
ensure  its  safe  arrival,  to  touch  the  right  keys,  which  are  all  lettered. 

The  electrical  circuits  are  extremely  simple.  The  earth-wire  con- 
nects with  the  steel  pins  or  knobs  on  the  keys  of  the  transmitting  ap- 
paratus, and  from  the  revolving  arm  through  the  electro-magnet,  and 
thence  through  the  line  and  distant  magnet  to  the  earth.  Keversed 
currents  are  not  necessary,  except  on  long  submarine  wires.  There 
may  be  as  many  instruments  in  circuit  as  may  be  desired.  The  Eu- 
ropean news,  consisting  of  about  3000  words,  by  the  arrival  of  each 
Transatlantic  steamer,  is  transmitted  by  this  instrument  from  Boston 
to  New  York,  a  circuit  of  about  300  miles,  at  the  rate  of  2000  to 
2500  unabbreviated  words  an  hour.  There  are  25  stations  on  the  cir 
cuit  which  receive  copies  of  the  news,  all  of  which  are  printed  in  plain 
Homan  type  by  the  Boston  operator,  all  the  instruments  receiving  the 
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message  at  tlie  same  time,  the  receiving  clerks  at  eacli  station  having 
simply  to  hand  the  copy  as  it  arrives  to  the  party  entitled  to  receive  it. 

The  mode  of  operating  with  this  instrument  is  extremely  simple, 
and  easily  acquired.  The  oiEce  desiring  to  transmit  a  message  calls  the 
station  by  touching  the  keys  in  a  pre-arranged  order,  the  distant  office 
at  once  returns  the  signal  "0  K.,"  or  all  right.  The  manipulator 
then  commences  the  message,  first  striking  the  zero  key  to  start  the 
distant  type-wheel  in  unison  with  his  own.  If  the  message  is  received 
correctly  he  is  allowed  to  finish,  and  then  the  operator  at  the  distant 
ofiice  gives  the  return  signal  of  all  right ;  if  there  is  a  mistake  the 
receiving  office  touches  his  key  board,  which  throws  extra  letters  to 
the  transmitting  station,  and  he  then  commences  again  from  the  point 
where  he  made  a  mistake.  There  can  be  no  mistake,  however,  if  the 
operator  touches  the  right  key,  and  manipulators  become  so  expert 
that  they  seldom  touch  the  wrong  one ;  if  they  do,  the  error  is  shown 
by  the  copy  of  the  message  on  their  own  instrument,  and  immediately 
corrected. 

If  I  have  succeeded  in  conveying  a  clear  and  intelligible  impression 
of  the  principle  of  the  Hughes  system,  it  may  be  proper  to  invite  your 
attention  to  what  appear  to  me  to  be  natural  deductions. 

Accuracy  is  secured  by  unerring  mechanical  laws,  and  not  by  the 
skill  of  the  operator,  as  in  the  needle  or  Morse  systems.  Xot  only 
this,  but  in  all  other  systems,  if  one  of  the  symbols  be  missing,  another 
letter  is  formed  by  the  remaining  symbols.  Rapidity  is  secured  by 
reducing  the  labor  to  its  minimum.  A  single  touch  of  the  key  prints 
the  letter,  instead  of  three  or  four  vibrations  of  a  needle,  or  a  similar 
number  of  motions  of  a  key,  as  in  the  formation  of  symbols  to  repre- 
sent letters.  Accuracy  and  rapidity  being  thus  secured,  ease  and  sim- 
plicity of  manipulation  must  of  necessity  follow,  and  consequently  the 
young  operator  readily  acquires  his  or  her  education.  The  instrument 
however,  is  specially  adapted  to  females. 

The  one-wave  system  is  specially  important  on  long  submarine  cir- 
cuits, where  electrical  impulses  are  liniited,  one  Avave  being  sufficient 
for  a  letter  instead  of  five.  Great  difficulty  has  been  experienced  on 
loniT  cables  by  the  variation  of  time  in  the  transit  of  the  wave.  By 
this  correct  timing  instrument,  simple  and  perfect  compensation  is  me- 
chanically attained  for  any  length  of  wire  or  extent  of  variation.  The 
sensitiveness  of  the  magnet  also  enables  this  instrument  to  record 
more  waves  upon  a  long  circuit  than  any  I  have  yet  met  with.  The 
rapidity  of  an  instrument,  however,  does  not  consist  only  in  the  fact 
of  its  extreme  sensitiveness,  but  also  in  its  power  to  free  itself  from 
the  influence  of  a  current  so  soon  as  the  effect  of  the  current  has  caused 
the  instrument  to  record  the  signal  or  letter  sent.  This  property,  at- 
tained by  the  electrical  and  mechanical  combination  of  scientific  laws, 
embodied  in  the  design  and  construction  of  the  instrument,  and  demon- 
strated by  the  results  produced,  must  in  time  remove  all  doubt  of  its 
superiority,  while  its  English  tongue  represented  in  plain  printed  Ro- 
man characters,  will  tend  to  make  it  the  favorite  of  the  Anglo-Saxon 
race. 

(To  be  Continued.) 
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On  the  Practical  Bearivg  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy,  the  Electrical  iJifficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfred  Vakley,  Assoc.  Inst.  C.  E. 

Since  the  practical  realization  of  the  electric  telegraph,  several 
valuable  communications  coimected  with  the  subject  have  from  time  to 
time  been  laid  before  this  Society. 

These  papers  have  generally  treated  of  the  mechanical  details  and 
improvements  in  the  apparatus  which  have  been  designed  and  brought 
forward  by  various  patentees  and  inventors. 

In  the  course  of  the  discussions  which  have  taken  pLice,  it  has  ap- 
peared to  me  that  the  principles  of  the  science  of  electricity  have  not 
always  been  suiBciently  appreciated,  and  the  practical  value  of  many 
of  the  beautiful  contrivances  not  elicited,  from  not  having  determined 
clearly  the  principles  of  the  science  which  are  involved  in  telegraph- 
in'',  and,  consequently,  the  properties  which  are  essential,  and  must 
be  possessed  by  all  apparatus,  to  give  them  a  practical  value. 

This  feeling  has  led  me  to  think  that  a  paper  on  the  Theory  of 
Electricity,  keeping  always  in  view  its  bearing  on  electric  telegraphy, 
and  which  should  rather  treat  of  the  principles  of  telegraphic  appa- 
ratus than  confine  itself  to  special  contrivances,  would  be  subservient 
to  the  progress  of  the  object  we  have  in  view ;  for  it  must  not  be  for- 
gotten that  although  the  world  is  always  indebted  to  the  practical  man 
for  the  application  of  science  to  commercial  purposes,  and,  in  the  case 
of  the  electric  telegraph,  it  is  even  questionable  whether  we  are  not 
indebted  for  its  very  rapid  extension  in  part  to  the  inability  of  the 
projectors  to  appreciate  diiBculties  which  the  philosopher  foreseeing 
would  have  hesitated  at — or,  perhaps,  to  the  greater  faith  possessed 
by  the  practical  man  in  the  ability  of  science  to  overcome  whatever 
difficulties  may  present  themselves;  yet  it  must  not  be  forgotten  that, 
in  the  principles  of  a  science,  the  philosopher  is  often  far  ahead  of  the 
practical  man,  and  the  latter  at  times  comes  suddenly  and  unprepared 
upon  difficulties,  which,  had  he  understood  correctly  the  principles  long 
before  developed  by  science,  he  would  have  been  led  to  expect  as  na- 
tural consequences.  As  an  example  of  this,  I  would  mention  the  case 
of  electric  induction,  which  manifested  itself  so  strikingly  when  the 
system  of  subterranean  circuits  was  considerably  extended  on  the  in- 
troduction and  successful  manipulation  of  gutta-percha. 

This  phenomenon  was  unexpected  and  unlocked  for  by  many,  though 
not  all,  of  our  practical  electricians ;  and  Ave  find  it  referred  to,  and 
regarded  at  the  present  time,  as  a  new  fact  which  the  electric  tele- 
graph has  brought  to  light,  and  not  one  to  have  been  anticipated;  yet 
the  laws  of  induction  were  beautifully  and  clearly  developed  by  Dr. 
Faraday,  as  far  back  as  1S3S;  and,  when  called  upon  to  examine  this 
new  telegraphic  difficulty,  we  find  him  alluding  to  it  in  an  instructive 
lecture,  delivered  before  the   members  of  the  Royal  Institution,  as  a 

*  Frum  the  Juur.  uf  the  Sock-ty  of  Arts,  Xo.  332. 
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strong  confirmation  of  the  trutlifulncss  of  views  he  had  put  forth  as 
far  back  as  1838.  I  would  direct  attention  particularly  to  this,  because 
I  cannot  help  feeling  that  our  progress  is  too  often  obtained  by  a 
laborious  perseverance  in  almost  empyrical  experiments,  until,  by  the 
laws  of  chance,  a  successful  result  is  hit  upon,  instead  of  endeavoring, 
in  the  first  place,  to  develop  a  guiding  principle,  and  referring  back 
to  it,  as  each  step  forward  is  made,  to  test  both  the  truth  of  the  prin- 
ciples laid  down,  and  the  correctness  of  the  conclusions  arrived  at. 
Were  this  done,  experience  would  not  be  paid  for  so  dearly;  and  the 
commercial  application  of  a  science  would  not  be  almost  paralyzed,  as 
it  sometimes  is  on  its  first  introduction,  by  the  costly  series  of  experi- 
ments which  have  to  be  gone  through  before  correct  principles  of  work- 
ing are  established. 

During  March,  1858,  the  subject  of  telegraphic  cables  was  very  fully 
entered  into  by  the  Institution  of  Civil  Engineers.  Finding  at  that 
time  there  were  no  papers  on  the  electrical  portion  before  the  Institu- 
tion, and  feeling  that  the  subject  could  not  be  fully  considered  without 
the  electrical  jjart  being  entertained,  I  was  induced  at  the  eleventh 
hour  to  attempt  to  supply  the  deficiency.  Some  explanation  is  perhaps 
therefore  due  from  me  for  bringing  forward,  so  shortly  afterwards, 
another  paper  on  almost  the  same  subject.  Owing  to  the  large  number 
of  evenings  which  had  already  been  occupied  in  the  consideration  of 
the  mechanical  portion  of  the  problem,  and  the  late  hour  at  which  my 
paper  was  submitted,  it  was  only  read  in  abstract,  and  no  discussion 
taken  upon  it.  The  views,  too,  1  then  brought  forward  were  opposed 
to  some  which  have  lately  been  laid  very  prominently  before  the  pub- 
lic, and  no  opportunity  given  to  contradict  them,  or  to  verify  their 
correctness  ;  and  as  I  am  convinced  that  so  far  from  the  subject  beino- 
exhausted,  its  importance  is  only  now  beginning  to  be  appreciated,  the 
opportunity  having  been  offered  to  me  to  bring  the  matter  before  the 
Society  of  Arts  I  determined  to  avail  myself  of  it. 

The  complete  way  in  which  the  subject  was  taken  up  by  the  Insti- 
tution of  Civil  Engineers  is,  however,  I  am  glad  to  say,  already  bear- 
ing fruit;  and  since  the  publication  of  the  papers  by  the  Institution, 
several  valuable  discussions  have  taken  place  in  the  scientific  journals, 
and  in  some  of  the  remarks  I  have  to  lay  before  you  to-night,  I  find, 
to  a  certain  extent,  I  have  been  anticipated. 

The  generally  recognised  theory  of  electricity,  as  I  understand  it, 
supposes  all  bodies  in  their  normal  condition  to  have  two  powers  or 
forces  resident  in  them  directly  opposite  in  their  character,  being  ex- 
actly balanced ;  in  bodies  in  their  natural  state  these  forces  are  com- 
pletely neutralized  and  rendered  inactive,  producing  the  ordinary 
condition  of  matter. 

To  these  powers  the  name  of  electricities  has  been  given,  and  al- 
though we  are  still  as  ignorant  at  the  present  day  as  the  ancients  them- 
selves with  regard  to  what  electricity  actually  is,  yet  the  fact  of  the 
existence  of  the  electric  telegraph  is  a  proof  of  the  progress  which  baa 
been  made  in  a  knowledge  of  the  laws,  at  least,  which  govern  electrio 
phenomena. 

a* 
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In  the  year  1838,  Dr.  Fanulaj  clearly  developed  tlie  principles  of  in- 
duction and  conduction,  since  which  time  no  farther  proi^i-ess  has  been 
made  in  the  fundamental  truths  of  tlie  science,  thuu^di  much  has  been 
done  to  confirm  their  correctness  and  to  develop  their  consequences. 

In  the  Plulosopliical  Trainsactionn  for  1838,  will  be  found  Dr.  Fara- 
day's views  on  the  subject  of  induction  and  conduction  ;  and  these,  to 
my  mind,  so  clearly  explain  all  electric  phenomena,  that  it  will  be  iis 
well  at  once  to  refer  to  them  before  proceeding  further.  After  giving 
reasons  for  his  belief  in  the  identity  of  induction  and  conduction,  he 
says,  "  all  these  considerations  impress  my  mind  strongly  with  the 
conviction  that  insulation  and  ordinary  conduction  cannot  be  properly 
separated  when  we  are  examining  into  their  nature,  that  is,  into  the 
general  law  or  laws  under  which  their  phenomena  are  produced.  They 
appear  to  me  to  consist  in  an  action  of  contiguous  particles  dependent 
on  the  forces  developed  in  electrical  excitement ;  these  forces  bring 
the  particles  into  a  state  of  tension  or  polarity,  which  constitutes  both 
induction  and  insulation,  and,  being  in  this  state,  the  continuous  par- 
ticles have  a  power  or  capability  of  communicatirig  their  forces  one  to 
the  other,  by  which  they  are  lowered,  and  discharge  occurs.  Every 
body  appears  to  discharge,  but  the  possession  of  this  capability  in  a 
greater  or  smaller  degree  in  diflerent  bodies,  makes  thein  better  or 
worse  conductors,  worse  or  better  insulators,  and  both  induction  and 
conduction  appear  to  be  the  same  in  their  principle  and  action,  except 
that  in  the  latter  an  effect  common  to  both  is  raised  to  the  highest 
degree ;  whereas  in  the  former  it  occurs  in  the  best  cases  in  only  an 
almost  insensible  quantity." 

In  part  the  2d  of  the  J-'hilosophical  Transactions  of  the  same  date 
•will  be  found  a  summary  of  Dr.  Faraday's  views,  which  I  will  also 
quote : — 

"  1st.  The  theory  assumes  that  all  the  particles,  whether  of  insulat- 
ing or  conducting  matter,  are,  as  wholes,  conductors. 

"  2d.  That,  not  being  polar  in  their  normal  state,  they  can  become 
so  by  the  influence  of  neighboring  charged  particles,  the  polar  state 
being  developed  at  the  instant,  exactly  as  in  an  insulated  conducting 
mass  consisting  of  many  particles. 

"  3d.  That  the  particles  when  polarized  are  in  a  forced  state,  and 
tend  to  return  to  their  normal  or  natural  condition. 

'•4th.  That  being,  as  wholes,  conductors,  they  can  readily  be  charged 
either  bodily  or  polarly. 

"  5th.  That  particles  which,  being  contiguous,  arc  in  the  line  of  in- 
ductive action,  can  communicate  or  transfer  their  polar  forces  one  to 
another  more  or  less  readily. 

"  Gth.  That  those  doing  so  less  readily  require  the  polar  forces  to 
be  raised  to  a  higher  degree  before  this  transference  or  communication 
takes  place. 

"  7th.  That  the  ready  communication  of  forces  between  contiguous 
particles  constitutes  conduction,  and  the  difficult  communication  insu- 
lation;  conductors  and  insulators  being  bodies  whose  particles  natu- 
rally possess   the  property  of  communicating  their  forces  easily,  or 
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■with  difficulty,  and  bodies  having  these  differences  as  they  have  differ- 
ences of  any  other  natural  property. 

"  8th.  Tliut  ordinary  induction  is  the  effect  resulting  from  the  action 
of  matter  charged  with  excited  or  free  electricity  upon  insulating  mat- 
ter, tending  to  produce  in  it  an  equal  amount  of  the  contrary  state. 

"  Dth.  That  it  can  do  this  only  by  polarizing  the  particles  contigu- 
ous to  it,  which  perform  the  same  office  to  the  next,  and  these  again 
to  those  beyond ;  and  that  thus  the  action  is  propagated  from  the  ex- 
cited body  to  the  next  conducting  mass,  and  these  render  the  contrary 
force  evident  in  consequence  of  the  effect  of  communication  which 
supervenes  in  the  conducting  mass  upon  the  polarization  of  the  par- 
ticles of  that  body. 

"  10th.  That,  therefore,  induction  can  only  take  place  through  in- 
sulators ;  that  induction  is  insulation,  it  being  the  necessary  state  of 
the  particles,  and  the  mode  in  which  the  influence  of  electrical  forces 
is  transferred  or  transmitted  across  such  insulating  media." 

To  determine  for  myself  the  law  which  induction  obeys,  in  conjunc- 
tion with  my  brother,  Mr.  C.  John  Varley,  I  have  tried  some  experi- 
ments. 

The  principle  iipon  which  these  were  based  was  that  of  the  dual 
character  of  electricity,  and  the  fact  established  by  Dr.  Faraday,  that 
all  statical  charge  is  sustained  solely  and  entirely  by  induction. 

In  bodies  in  their  normal  condition,  the  opposite  forces  or  electri- 
cities being  balanced  and  united,  no  attraction  for  neighboring  particles 
exists,  but  when  these  forces  are  separated,  as  in  the  case  of  a  Leydeu 
jar,  the  attraction  which  a  given  quantity  of  electricity  exerts  for  the 
.similar  amount  of  negative  on  the  opposite  coating,  will  be  less  in  pro- 
portion to  some  law  as  the  thickness  of  the  dielectric  intervening  is 
increased. 

It  was  therefore  assumed  that  the  amount  of  free  attraction  under 
these  circumstances,  or  more  correctly  the  amount  of  induction  which 
would  be  thrown  upon  neighboring  bodies,  would  increase  inversely  as 
the  attraction  between  the  opposite  coatings  diminished. 

The  apparatus  made  use  of  was  constituted  in  the  following  way: — 
A  glass  pillar,  varnished,  for  better  insulation,  was  mounted  upon  a 
board.  On  the  top  of  this  a  brass  plate  was  attached,  and  upon  this 
plate  the  dielectric  to  be  examined  was  laid.  Over  the  dielectric  an- 
other brass  plate  was  then  placed. 

A  Leyden  arrangement  was  thus  constructed,  the  upper  and  lower 
brass  plates  representing  the  inner  and  outer  coatings  of  an  ordinary 
Leyden  jar. 

A  brass  ball,  suspended  from  a  balance  which  had  an  adjusting  ar- 
rangement, so  that  it  could  be  raised  or  lowered,  hung  over  the  upper 
metal  plate  at  a  short  distance  from  it. 

The  modus  operandi  was  as  follows : — The  upper  brass  plate  was 
connected  to  the  earth,  and  a  series  of  sparks,  through  the  medium  of 
a  sliding  rod  kept  at  a  fixed  distaoce  from  the  prime  conductors  of  a 
frictional  machine,  thrown  into  the  lower  brass  plate  of  the  Leyden 
arrangements,  or  the   prime  conductor  was  kept  fully  charged,  and  a 
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carrier  ball  attached  to  a  long  glass  rod  was  made  use  of  to  measure 
out  definite  quantities  of  electricity. 

The  room  m  which  the  experiments  were  performed,  was  heated  with 
a  stove,  and  the  dryness  of  the  atmosphere  indicated  by  a  hygrometer, 
so  that  the  insulation  might  be  as  perfect  as  possible.  When  a  certain 
number  of  sparks  had  been  thrown  into  the  lower  brass  plate,  the  upper 
brass  plate  was  disconnected  from  the  earth,  and  the  lower  one  at- 
tached to  the  bahince,  and  if  the  tension  of  the  charge  was  sufficient, 
the  brass  ball  suspended  from  the  balance  was  attracted  down,  and 
discharge  ensued.  The  experiment  was  repeated  again  and  again,  and 
the  number  of  sparks  requisite  to  just  attract  the  ball  down,  noted. 

Glass  plates  were  the  dielectric  employed,  and  the  experiment  was 
triad  first  with  one  plate,  then  with  two,  and  then  with  three  plates 
of  glass  between  the  upper  and  lower  brass  plates,  the  brass  ball  sus- 
pended from  the  balance  being  kept  always  at  a  certain  fixed  distance 
from  the  upper  brass  plate. 

The  results  obtained  from  a  numerous  series  of  experiments  were — 
that  when  two  plates  of  glass  were  placed  between  the  brass  plates, 
only  half  the  number  of  sparks  which  were  required  to  raise  the  ten- 
sion of  charge  sufficiently  to  cause  discharge  when  one  plate  of  glass 
separated  the  brass  plates  was  requisite,  and  when  three  plates  of 
glass  divided  the  upper  and  lower  brass  plates,  then  a  third  of  the 
number  of  sparks  raised  the  charge  to  the  same  degree  of  tension, 
showing  that  through  flat  plates  of  glass,  induction  decreases  in  the 
inverse  proportion  to  the  thickness  of  the  dielectric,  that  is  to  say,  if 
the  .induction  through  one  be  12,  through  2  it  will  be  G,  through  3 — 4, 
and  so  on. 

In  the  case  of  a"gutta-percha  covered  wire,  it  was  anticipated  that 
as  when  the  thickness  of  tlie  gutta-percha  is  increased,  the  outer  sur- 
face increases  at  the  same  time,  the  decrease  of  induction  consequent 
on  the  increased  thickness  of  the  insulating  material  would  not  be  in- 
versely proportionate  to  the  depths  of  the  gutta-percha,  but  would 
follow  some  other  law.  To  put  this  to  the  test,  a  series  of  Leyden 
arrangements  were  constructed  in  the  following  way  :  three  pieces  of 
tube,  of  half  an  inch  internal  diameter,  and  2  feet  6  inches  long,  were 
placed  in  the  centre  of  tubes  of  2  feet  long,  the  internal  diameters  of 
which  were  1  inch,  IJ  inches,  and  2  inches,  and  the  space  between 
the  inner  and  outer  tubes  filled  with  melted  resin.    (Figs.  1,  2,  3.) 

Fig.  1. 


By  this  means  three  Leyden  arrangements,  with  a  uniform  internal 
surface,  but  whose  insulating  material  varied  in  thickness  in  the  pro- 
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portion  of  1,  2,  and  3,  were  constructed,  and  the  same  process  as  that 
ah-cady  described  with  the  flat  plates  was  repeated. 
The  results  obtained  are  shown  in  the  annexed  table : 


Diameter  of  Inner 
Tube. 

Thickness  of 

Insulation. 

Diameter  of  Outer 

Tul>e. 

Inductive 
Force. 

10                                      •')                                    20 
10                                    10                                    30 
10                                    1.5                                    40 

l.V.T 

11-5 

These  results  were  very  constant,  but  as  resin  was  the  only  dielec- 
tric employed,  the  experiment  requires  repeating  with  other  dielectrics, 
for  there  is  reason  to  believe  that  with  glass  at  least  the  decrease  in 
induction  consequent  on  an  increased  thickness  of  the  dielectric  would 
be  somewhat  greater  than  that  indicated  in  the  above  table. 

The  reasons  for  this  belief  are  the  following : — When  a  galvanic 
battery  is  connected  with  the  inner  and  outer  coatings  of  a  Leyden 
arrangement,  induction  will  take  place  through  the  dielectric,  and  if 
the  surfaces  of  the  two  coatings  are  equal,  then  the  force  will  be 
equally  divided  over  them  ;  that  is  to  say,  if  the  battery  force  be  100, 
the  tension  of  the  charge  on  the  cue  coating  will  be  50,  and  that  on 
the  other  will  be  50  also,  =100. 

Let  the  surface  of  the  outer  coating  be  supposed  to  be  infinite  in 
extent,  then  the  tension  of  the  charge  on  the  inner  coating  will  be 
almost  nil.  An  example  of  this  we  have  when  the  earth  represents 
one  of  the  coatings  of  a  Leyden  arrangement ;  and  this  is  the  case  in 
the  prime  conductor  of  a  frictional  machine,  and  also  in  the  suspended 
wire  of  a  telegraphic  circuit;  in  these  two  examples  the  prime  con- 
ductor of  the  machine  and  the  wire  of  the  telegraphic  circuit  repre- 
sent the  one  coating,  the  air  the  dielectric,  and  the  earth  the  other 
coating. 

Now  consider  a  case  where  the  outer  surface  is  double  that  of  the 
inner  one,  the  tension  of  the  charge  on  the  inner  coating  will  then  be 
double  that  of  the  outer;  an  example  of  this  we  have  in.  the  above 
table,  where  the  inner  surface  is  10,  the  thickness  of  the  insulation  5, 
which  may  here  be  regarded  as  unity,  and  the  outer  surface  20 — the 
battery  force  being  lOO.  Divide  this  into  three  parts,  and  we  get  33^. 
Give  two  parts  for  the  tension  of  the  charge  on  tlie  inner  coating,  and 
one  part  for  the  tension  of  the  charge  on  the  outer  coating,  then  we 
shall  have  for  the  tension  of  the  inner  surface,  G(j| ;  for  the  outer  sur- 
face, 33J,  =  100  when  united. 

Now,  consider  the  third  example  in  the  above  table.  Inner  surface 
10,  thickness  of  insulation  15,  outer  surface  40,  or  quadruple  that  of 
inner  surface.  In  this  case  the  tension  of  charge  on  the  inner  surface 
■will  be  four  times  that  of  the  charge  on  the  outer  surface.  In  other 
■words,  the  tension  of  the  charge  on  the  smaller  surface  will  be  80,  and 
that  of  the  outer  surface  20,  the  united  tensions  equaling  100 ;  but 
the  thickness  of  the  insulation  is  15,  or  three  times  that  of  the  first 
example ;  and  it  has  been  shown  that  induction  decreases  in  the  in- 
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ver?e  proportion  to  the  thickness  of  the  insulating  material ;  we  shall, 
therefore,  have  to  divide  by  3,  and  this  will  give  '26-(j  for  the  tension 
of  the  charge  on  the  inner  surface. 

In  the  first  example  it  has  been  shown  that  if  the  force  be  100,  the 
tension  of  the  charge  on  the  inner  surface  will  be  Gt]|,  which,  to  avoid 
fractions,  we  may  regard  as  67.  In  the  actual  experiment  the  induct- 
ive force  measureil  was  22 ;  67,  therefore,  represents  22,  and  as  GJ  is 
to  22  so  should  2G'G  be  to  the  amount  of  force  which  would  be  expected 
to  be  obtained  in  the  last  example  ;  this,  when  calculated  by  a  simple 
Rule  of  Three  sum,  gives  8-8  for  the  amount  of  inductive  force.  In 
the  actual  experiment  the  force  obtained  was  11'5,  a  result,  therefore, 
sufficiently  near  to  warrant  further  investigation,  to  ascertain  whether 
the  law  which  would  seem  to  be  indicated  is  correct,  and  whether  it 
holds  good  with  any  other  dielectric,  such  as  glass,  in  which  case  the 
cause  of  the  discrepancy,  when  resin  is  the  dielectric  employed,  should 
be  sought  after. 

I  now  proceed  to  conduction. 

The  law  which  governs  the  conduction  of  electricity  has  been  very 
accurately  ascertained,  and  would  seem  to  follow  the  same  law  as  in- 
duction, that  is  to  say,  if  the  sectional  area  be  uniform  throughout, 
the  resistance  which  a  conductor  will  oppose  to  the  passage  of  a  cur- 
rent will  be  directly  relative  to  its  length ;  or,  the  length  of  the  con- 
ductor being  determined,  the  resistance  will  be  relative  to  its  sectional 
area.  In  other  words,  a  wire  one  mile  long  will  oppose  half  the  re- 
sistance of  that  which  will  be  opposed  by  a  similar  wire  two  miles  long; 
and  two  wires,  each  two  miles  long,  placed  side  by  side,  which  is  the 
same  thing  as  one  of  twice  the  sectional  area,  will  oppose  exactly  the 
same  resistance  as  a  single  wire  one  mile  long. 

The  next  thing  to  be  considered  is  the  part  which  the  quantity  and 
intensity  of  electric  currents  play  in  electric  phenomena. 

The  amount  of  force  developed  by  an  electric  current,  whether  it 
be  the  deflexion  of  a  needle,  the  attraction  of  an  armature  in  an  electro- 
magnet, or  the  decomposition  of  water,  is  always  relative  to  the  dyna- 
mic quantity  flowing. 

This  fact  has  been  well  established,  and  the  difference  between  quan- 
tity and  intensity  accurately  defined ;  yet  still,  in  practice,  there  is  a 
want  of  a  clear  comprehension  of  the  relationship  of  those  terms. 

Let  a  battery — say  of  ten  pairs  of  elements,  with  ten  inches  of  sur- 
face in  each  cell — be  joined  through  a  circuit  perfectly  insulated,  and 
opposing  very  great  resistance  to  the  passage  of  the  current,  and  the 
amount  of  force,  or  in  other  words,  the  dynamic  quantity  of  electricity 
flowing,  be  weighed  off  by  a  magnetometer,  and  noted  down.  If  now 
this  battery  he  disconnected,  and  another  of  the  same  number  of  ele- 
ments, but  with  twice  the  surface,  be  connected  in  its  ])hice,  practically 
no  more  will  bo  found  to  \k  flowing  through  the  circuit  than  in  the 
former  case,  the  resistance  which  the  wire  opposes  measuring  out  the 
quantity  passing  somewhat  in  the  same  way  as  the  height  of  the  col- 
umn, and  not  the  quantity  of  water  in  a  cistern,  regulates  the  rate  at 
which  it  flows  from  an  orifice  inserted  in  it. 
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Let  the  series  be  increased,  and  more  will  be  urged  through  ;  and, 
if  the  number  of  cells  be  sufBciently  numerous  for  practical  purposes, 
the  same  dynamic  quantity  as  a  single  cell  -would  generate  through  a 
circuit  of  no  resistance,  will  be  found  to  be  flowing. 

In  theory  this  point  can  only  be  approached,  for  the  resistance  of 
the  wire  can  never  be  completely  overcome.  In  theory,  also,  when  the 
number  of  elements  is  not  increased,  the  larger  the  surface  the  greater 
will  be  the  dynamic  quantity  flowing,  for  the  tension  of  the  current  is 
lowered  in  proportion  to  the  amount  of  electricity  flowing  out  of  the 
battery ;  and,  when  drawing  from  a  larger  reservoir,  which  batteries 
of  greater  surface  may  be  compared  to,  this  same  amount  will  not 
lower  so  much  the  general  tension ;  consequently,  there  will  be  more 
intensity  to  urge  the  current  through.  But  to  return  to  practice.  If 
the  number  of  cells  has  been  sufficiently  extended  so  as  to  generate 
the  same  dynamic  quantity  as  a  single  cell  does  through  a  circuit  of 
nominally  no  resistance,  a  further  addition  to  the  series  will  not  be 
attended  with  any  beneficial  effect,  for  there  is  already  power  enough 
to  urge  through  all  the  electricity  the  battery  is  capable  of  generating ; 
and  the  force  developed  is  directly  relative  to  the  dynamic  quantity 
flowing.  Tension  is  only  the  medium  by  means  of  which  this  dynamic 
quantity  is  forced  through  the  circuit. 

It  will  be  as  well,  perhaps,  to  define  more  precisely  what  is  wished 
to  be  understood  by  the  term  resistance.  When  it  is  said  that  one 
circuit  opposes  twice  the  resistance  of  another,  it  is  meant  that  the 
same  tension  of  current  will  force  half  tlie  dynamic  quantity  only 
through  this  circuit  that  it  would  through  one  opposing  half  the  re- 
sistance ;  it  follows  that  a  given  length  of  wire  opposes  the  same  resist- 
ance to  half  the  dynamic  quantity  of  electricity  that  half  this  length 
of  wire  does  to  double  the  djmamic  quantitj',  and  hence  all  circuits 
oppose  to  an  infinitely  small  quantity  of  electricity  an  infinitely  small 
amount  of  resistance. 

The  way  in  which  quantity  and  intensity  affect  practical  telegraph- 
ing has  next  to  be  considered,  and  whether  there  be  any  advantage  iu 
employing  comparatively  large  over  smaller  dynamic  quantities  of  elec- 
tricity. 

It  may  be  generally  stated  that  when  the  insulation  is  very  perfect 
there  is  no  great  difficulty  in  working  with  minimum  quantities;  but 
when  the  insulation  is  imperfect,  larger  dynamic  quantities  hold  out  a 
better  prospect  of  working  through. 

When  a  current  is  flowing  through  a  circuit  which  offers,  practically 
speaking,  no  resistance,  let  the  cells  of  the  battery  be  ever  so  numerous, 
it  will  possess  no  intensity  worth  noticing,  for,  as  there  is  no  resist- 
ance opposed  to  the  force  resident  in  the  battery,  the  intensity  is  not 
brought  into  play.  It  is  something  like  a  powerfid  engine  raising  a 
light  weight,  the  force  is  latent,  but  not  brought  into  action. 

Let  the  battery,  however,  be  connected  through  a  circuit  opposing 
considerable  resistance ;  its  intensity  will  then  be  developed. 

Let  the  diagram  (fig.  4,)  represent  a  circuit  which  fulfills  these  con- 
ditions, one  end  of  the  wire  dipping  into  the  earth  in  the  usual  way, 
and  the  other  connected  with  the  copper  pole  of  a  battery  composed 
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of  a  numerous  series  of  elements  possessing  very  little  surface,  and, 
consc({uently,  capable  of  generating  only  a  small  dynamic  quantity  of 
electricity,  and  let  the  circuit  be  completed  by  connecting  the  ziuc 
pole  to  the  earth. 

The  current  will  flow  from  the  copper  pole  through  the  wire,  thence 
to  the  earth,  and  back  to  the  battery,  and  its  working  intensity  will 
be  dependent  on  the  resistance  which  the  circuit  opposes,  and  can  be 
measured  in  the  following  manner: —  • 

Let  another  battery,  but  with  a  much  smaller  number  of  elements, 
be  connected  side  by  side  with  the  larger  battery  to  this  wire,  the  ziuc 
Fig.  4. 
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pole  being  connected  to  the  earth  and  the  copper  to  the  wire,  and  in- 
troduce galvano-meters  in  the  circuit,  between  the  large  battery  and 
the  wire  and  between  the  small  battery  and  the  wire,  so  as  to  indicate 
the  direction  in  which  the  currents  ai-e  flowing. 

TJoth  batteries  will  desire  to  send  a  current  through  the  circuit  in 
the  same  way,  but  should  the  small  battery  oppose  much  less  resist- 
ance to  the  passage  of  a  current  through  itself  than  is  opposed  by  the 
long  wire,  tlien  the  greater  quantity  of  electricity  generated  by  the 
large  battery  will  pass  that  way  in  preference  to  through  the  wire,  and 
paralyze  the  action  of  the  smaller  battery ;  but  if  cell  after  cell  be 
added  to  this  little  battery,  when  its  intensity  becomes  greater  than 
the  resistance  of  the  wire,  a  current  will  flow  from  it  also  in  the  same 
direction  as  that  from  the  large  battery  through  the  wire,  and  the  num- 
ber of  cells  requisite  just  to  do  this  will  be  an  exact  measure  of  the 
working  intensity  of  the  current. 

Let  the  case  now  be  considered  where  the  insulation  is  not  perfect; 
if  there  be  sufficient  leakage  to  let  the  small  dynamic  quantity,  which 
the  battery  can  only  generate,  escape  on  the  road,  no  appreciable 
amount  will  reach  the  further  end,  the  tension  of  the  current  will  be 
lowered,  and  a  less  number  of  cells  in  the  little  battery  will  now  be 
found  to  balance  it. 

Adding  to  the  number  of  these  small  pairs  of  elements  will  not'give 
any  appreciable  assistance,  but  let  the  surface  in  each  of  the  cells  of 
the  larger  battery  be  increased  so  that  a  greater  quantity  may  be  gen- 
erated than  can  escape  through  the  leaks,  represented  in  the  diagram 
by  the  dotted  lines,  an  appreciable  amount  will  then  reach  the  further 
extremity,  and  the  telegraph  instrument  be  rendered  active.  In  such  a 
case  as  this,  adding  quantity  will  raise  the  working  intensity  of  the 
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current,  whilst  increasing  the  intensity  of  the  battery  alone  will  scarcely 
affect  it. 

In  some  experiments  tried  by  my  brother,  Mr.  Cromwell  Yarley 
and  myself,  on  long  leaky  circuits,  increasing  the  surface  of  the  bat- 
teries alone,  without  adding  to  the  series,  raised  the  deflexion  on  the 
galvanometer  from  22°  to  53°;  and  the  last  intelligible  words  uttered 
by  the  Atlantic  cable,  "  Daniells  are  now  in  circuit,"  is  a  further  tes- 
timony of  the  correctness  of  what  has  just  been  advanced. 

fTo  be  Continued.) 
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Fog  Signals  by  Sounds. 

Musical  phrases  are  used  in  armies  to  direct  the  movements  of  men, 
but  no  advantage  is  taken  of  them  to  convey  information  beneficial  to 
vessels  navigating  in  a  fog  or  on  dark  nights.  We  have  steam  whistles, 
bells,  gongs,  and  horns,  to  make  unmeaning  noi.ses.  Why  cannot  a 
regular  system  of  phrases  or  sounds  be  introduced  showing  which  way 
a  vessel  is  heading  to  avoid  collision,  cfcc.  ?  Only  two  musical  intervals 
would  be  required,  say  an  octave  or  a  fifth,  to  communicate  anv  infor- 
mation wanted.  When  it  has  been  suggested,  the  reply  has  been, 
"we  do  not  understand  music."  A  knowledge  of  music  is  not  neces- 
sary ;  when  we  hear  the  sound  of  the  bird  whistling  "  Bob  White," 
we  know  what  bird  it  is,  and  this  interval,  alone,  introduced  on  board 
of  our  river  steamers  would  be  invaluable;  for  "  Bob  White"  beino- 
the  upward  bound  craft,  and  "  White  Bob,"  or  the  descendino-  inter- 
val, the  downward,  they  could  port  their  helms  or  stop  their  engines, 
as  circumstances  required.  E.  B. 

Brooklyn,  April  14,  1850. 

The  suggestion  of  our  correspondent,  simple  as  it  is,  or  rather  on 
account  of  its  very  simplicit}',  is  well  worthy  of  attention.  It  's  not 
necessary  to  insist  on  the  necessity  of  some  kind  of  signals  to  .  oid 
collisions,  and  the  constantly  recurring  record  of  such  accidents  u  xr 
newspapers  shows  pretty  conclusively  that  those  at  present  in  use  are 
insufficient.  In  fact,  nothing  but  absolute  necessity  could  justify  the 
apparent-absurdity  of  having  recourse  to  sight-signals  to  avoid"^acci- 
dents  arising  from  the  want  of  power  to  see.  But  the  circumstances 
which  deprive  us  of  the  use  of  our  eyes,  exert  no  power  over  our 
ears ;  and  it  is  very  easy  to  arrange  signals  by  sound  which  may  tell 
all  that  we  want  to  know.  The  direction  of  the  sound  can  be  made 
out  with  sufficient  ease  and  accuracy  to  prevent  running  into  its  orio-in ; 
and  the  properties  of  sound,  the  differences  in  tone,  in  duration,  and 
in  loudness  (even  those  of  quality  might,  if  necessary,  be  used),  will 
give  us  a  very  large  number  of  signals  capable  of 'being  heard  at 
great  distances,  and  of  being  distinguished  by  the  dullest  apprehen- 
sions. The  two  signals  suggested  by  our  correspondent,  for  instance, 
consisting  of  a  low  short  sound,  followed  by  a  high  and  long  one,  and 
the  reverse,  are  sufficient  to  indicate  the  direction  in  which  a  vessel  is 
Vol.  -XXXVIII.— Teibd  Sekies.— No.  1.— July,  1859.  6 
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heading — anrl  as  the  direction  in  which  she  lies  at  the  moment  is  known, 
these  are  all  that  are  in  most  cases  wanted. 

If  any  one  doubt  the  feasibility  of  such  uses,  let  him  take  one  of 
the  small  steamers  that  run  along  the  coiist  of  Maine,  between  the 
islands  and  the  main — a  coast  infested  in  the  summer  by  almost  con- 
tinued fog — and  see  how  rapidly  and  accurately  the  position  of  land  or 
vessels  is  determined  by  the  echo  of  the  steam  whistle;  and  we  do  not 
doubt  that  he  will  come  back  convinced  of  the  possibility  and  utilfty 
of  such  siornals.  Ed. 
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Tartieulars  of  the  Steamboat  John  Brooks. 

Hull  built  by  John  Englis.     Machinery  by  Allaire  Works,  New 
York.     Intended  service,  New  York  to  Bridgeport,  Connecticut. 

Hull, — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,        .  .         250  feet. 

Breadth  of  beam  at  midship  section,  .  34     " 

Floor  timbers — molded,  14  inches — sided,  11  inches. 
Frames — apart  at  centres,  26  inches. 
Depth  of  hold,  .  .  .  U     " 

"  to  spar  deck,  .  .  11     " 

Draft  of  water  at  load  line,  .  .  7     " 

"  below  pressure  and  revolutions,    .  7     " 

Tonnage,        .  .  .  900. 

EsGiSE. — One — Vertical  beam. 

Diameter  of  cylinder,  . 

Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 

(Jut-oft; 

Maximum  revolutions  per  minute. 

Boilers Two — Return  flues. 

Length  of  boilers. 

Breadth 

Number  of  furnaces,  . 

Breadth  "  < 

Length  of  grate  bars,  . 

Number  of  flues,  .  . 

Internal  diameter  of  flues,         . 

Diameter  of  smoke  pipe, 

Height 

Description  of  coal,       .  . 

Paddle  Wheels. — 

Diameter,  . 

Depth  of  blades. 
Number      " 


."56  inches. 

12  feet. 

'  40. 

8     " 

22. 

26  feet. 

10     "      6  inches. 

.  3  in  each. 

43  X  36  inches. 
7  feet. 

24. 

21, 

Rand  13     " 
4  feet    6    " 
40     " 

Anthracite. 

34  feet. 

22  inches. 

Bronze  of  Aluminhun. — Letter  of  31.  Christojle  to  M.  Dumas. 

We  have  applied  the  aluminium-bronze  to  two  uses  for  which  its 
qualities  of  hardness  and  tenacity  appear  usefully  applicable,  and  suc- 
cess has  answered  our  attempt.     The  first  is  the  manufacture  in  this 
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bronze  of  axle-bearings,  and  rubbing  surfaces  for  machines.  "We  give 
as  examples : — 

First,  An  axle-box  ■which  was  placed  on  a  polishing  lathe  making 
2200  turns  per  minute;  it  lasted  for  nearly  eighteen  months;  other 
boxes  in  the  same  condition  do  not  last  over  three  months. 

Second,  A  carriage  for  a  circular  saw,  making  240  turns  per  min- 
ute, which  has  lasted  for  a  year  without  an  apparent  trace  of  wear  ; 
the  carriages  in  common  bronze  do  not  last  more  than  four  months. 

The  second  application  is  the  employment  of  this  bronze  in  the  manu- 
facture of  guns  of  all  kinds.  We  made  a  pistol-barrel,  which,  after 
having  been  tried  at  Paris,  was  afterwards  at  the  Exhibition  at  Dijon. 
It  underwent  the  tests  in  presence  of  the  jury,  and  answered  perfectly 
our  expectations.  "We  are  aware  that  these  experiments  cannot  be 
conclusive  as  to  its  application  for  artillery ;  but  the  comparative  ex- 
periments which  we  have  made  with  this  metal,  bronze,  iron,  and  steel, 
have  shown  the  immense  superiority  over  those  different  metals. 

The  bars  may  be  worked  hot  as  easily  as  the  best  quality  of  steel. — 
Academy  of  Sciences  of  I'aris. 

(The  bronze  here  spoken  of,  is  formed  of  90  or  05  parts  of  copper, 
and  10  or  15  parts  of  aluminium.  ED.  joukx.  F.  I.) 


Destructive  Effects  of  Bed  Lead  upon  Iron.* 

Mr.  Robert  Lament,  who  was,  a  few  months  back,  requested  by  the 
managers  of  one  of  the  largest  steam  packet  companies  in  the  king- 
dom to  make  a  report  on  the  merits  of  certain  compositions  used  to  a 
large  extent  in  Liverpool  for  the  preservation  of  iron  ships,  and  to 
prevent  fouling  on  the  bottoms  of  such  vessels,  has  come  to  the  con- 
clusion, so  far  as  regards  the  use  of  red  lead,  or  paints  containing 
lead,  quite  at  variance  with  the  popular  notion  upon  the  subject,  by 
declaring  the  use  of  that  pigment  for  coating  iron  vessels  to  be  most 
pernicious.  And  in  this  hypothesis  he  is  confirmed  by  the  opinion  of 
j\Ir.  Nathan  Mercer,  F.  C.  S.,  who,  after  inspecting  the  iron  ship  Wil- 
Uam  Fai)-biirn,  the  plates  of  which  were  coated  with  red  lead  prior  to 
her  late  voyage  to  Calcutta,  observes  that  the  extent  to  which  the  iron 
had  been  corroded  could  not  fail  to  have  attracted  the  attention  of  the 
most  superficial  observer.  On  a  close  inspection  he  found  the  red  lead 
coating  covered  with  blisters,  from  each  of  which,  on  being  opened,  a 
clear  fluid  escaped,  and  left  exposed  on  the  surface  of  the  iron  a  num- 
ber of  brilliantly  shining  crystals  of  metallic  lead.  Mr.  Mercer  says 
each  blister  is,  in  fact,  a  galvanic  battery  in  miniature,  and  that,  as 
wherever  there  is  electrical  there  must  be  also  shemlcal  action,  the 
corrosion  is  easily  accounted  for.  This  action,  he  says,  will  continue 
as  long  as  any  red  lead  remains,  and  is  necessarily  at  the  expense  of 
the  iron.  He  also  points  out  that  the  "  sweat,"  so  well  known  to  every 
person  interested  in  iron  ships,  is  not,  as  is  generally  supposed,  salt 
water,  but  a  solution  of  chloride  of  iron  manufactured  in  the  blisters. 
Mr.  Mercer  considers  this   sweating  is  due,  in  a  great  degree,  to  the 

*  Prom  Ucrapalh's  Jouroal,  No.  1007. 
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use  of  red  lead  paint  in  immediate  contact  with  iron;  and  he  recom- 
mends, therefore,  that  it  should  never  be  used  as  a  coating  for  sea- 
going vessels,  unless  special  precautions  are  taken  to  prevent  its  coming 
into  direct  contact  with  the  iron. — Liverpool  Albion. 


Water  Boiled  without  Fuel.* 
It  had  always  been  considered  that  water  presented  an  exception  to 
the  rule  observed  to  hold  in  other  bodies — namely,  that  their  tempera- 
ture could  be  raised  by  friction  or  percussion,  until  Mr.  Joule  showed 
that  water  manifested  a  sensible  rise  of  temperature  by  a  brisk  agitation 
continued  for  some  time.  His  range  of  temperature  did  not,  however,  we 
believe,  exceed  2°  Fahr.  George  Rennie,  F.R.S.,  so  well  known  in  the 
engineering  and  scientific  world  by  a  pain]ihlet  before  us,  has  so  im- 
proved on  the  experiments  of  Mr.  .Joule  and  others,  as  to  have  succeed- 
ed in  raising  the  temperature  of  water  by  churning  up  to  the  boiling 
point  212°  Fahr. 

*  From  Heraplh'8  Journal,  No.  1022. 
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Proceedings  of  the  Stated  Monthli/  Jleetinff,  June  16,  1859. 

John  C.  Cresson,  President,  in  the  chair. 

John  F.  Frazer,  Treasurer,  "Ip 

Isaac  B.  Garrigues,  Recording  Secretary,    j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Superintendent  of  the  Geological  Sui'- 
vey  of  India,  and  the  Geological  Museum,  Calcutta,  India ;  the  Re- 
gents of  the  L'niversity  of  the  State  of  New  York,  Albany,  N.  Y. ; 
the  Union  College,  Schenectady,  New  York  ;  the  Massachusetts  Cha- 
ritable Mechanics'  Association,  Boston,  Mass.,  and  the  University  of 
Michigan,  Ann  Arbor,  Michigan. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Chemical  Society,  London ;  the  Government  of  India,  Calcutta, 
India;  the  Austrian  Engineers'  Association,  Vienna,  Austria;  L.  A. 
Huguet-Latour,  Esq.,  Montreal,  Canada ;  the  State  L^niversity  of  Michi- 
gan, Ann  Arbor,  Michigan ;  the  Proprietors  of  Locks  and  Canals  on 
the  Merrimac  River,  Lowell,  Massachusetts ;  the  Chamber  of  Com- 
merce of  New  York  ;  B.  11.  Latrobe,  Esq.,  and  the  Board  of  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland  ;  the  New  Orleans 
School  of  Medicine,  New  Orleans,  Louisiana;  the  American  Philo- 
sophical Society,  and  Professors  John  F.  Frazer  and  John  C.  Cresson, 
Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  IMay. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 
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CanJiilatcs  for  membership  in  tlie  Institute  (7)  were  proposed,  and 
tlie  candidates  (6)  proposed  at  the  hist  meeting  -were  dulj'  elected. 

A.  Stone  k  Co.,  sent  to  the  meeting  for  the  inspection  of  the  mem- 
bers a  sample  of  the  air-tight  jars  made  by  them,  intended  for  the 
purpose  of  preserving  fresh  fruits.  The  jar  is  of  glass,  with  a  wide 
mouth,  in  which  two  projections  are  made  at  points  opposite  each  other. 
The  cover  is  also  of  glass,  and  is  made  with  a  screw  upon  the  part  that 
goes  into  the  mouth;  two  openings  are  cut  across  the  screw,  so  that 
the  cover  may  be  inserted  in  its  position.  On  the  cover,  which  extends 
beyond  the  mouth,  are  two  projections  for  the  purpose  of  turning  the 
cover  so  that  the  screw  will  catch  under  the  projections  in  the  mouth, 
and  draw  the  cover  down  tightly  upon  the  edges  of  the  mouth.  To 
insure  an  air-tight  joint,  a  ring  of  gum  is  placed  under  the  cover  be- 
fore it  is  screwed  down. 

JMr.  Eddy,  artist,  of  this  city,  presented  a  beautiful  specimen  of  his 
work  in  a  cabinet  size  picture,  of  a  lady.  The  impression  was  first 
taken  by  the  crystalotype  process,  and  that  painted  in  with  oil  colors, 
thus  making  a  picture  possessing  all  the  truthfulness  of  the  daguerreo- 
type, with  the  animation,  durability,  and  softness  of  oil  coloring.  While 
possessing  these  additional  advantages,  so  much  loss  time  is  occupied 
than  when  the  drawing  is  done  by  hand,  that  the  pictures  can  be  made 
at  about  one-fourth  the  usual  cost  of  oil  painting. 

The  rendering  wheels  used  upon  the  planes  of  the  Mine  Hill  Rail- 
road, were  shown  in  a  model  laid  upon  the  table.  The  wire  rope,  used 
for  hauling  up  the  cars  upon  this  road,  winds  upon  these  wheels,  and 
bears  upon  wood  set  endwise,  so  that  the  ends  of  the  grain  are  pre- 
sented to  its  pressure.  The  wood  is  of  oak,  hickory,  or  such  wood  as 
will  not  wear  rapidly  or  crush  easily,  but  permit  a  sufBcient  indentation 
of  the  strands  to  prevent  slipping.  The  wood  is  held  between  a  flancli 
cast  on  one  side  of  the  face  of  the  wheel,  and  a  detached  ring  forming 
a  flanch  on  the  other  side,  and  held  up  with  bolts.  By  this  arrange- 
ment, a  piece  of  defective  wood  can  be  easily  removed,  and  its  place 
supplied  with  another.  The  wheels  have  been  at  work  for  some  mouths, 
and  are  giving  satisfaction  by  their  performance. 


COMMITTEE  ON  SCIENCE  AND  THE  .\RT3. 


Report  on  an  Improved  Protractor,  invented  hy  Cliarlcg  Gordon.    ' 

The  Comniiltce  on  Sciencp  ami  the  Arts  constilutpj  hv  the  Franklin  InstilutP  of  the 
Stite  of  Pennsylvania,  lor  the  prnniotion  of  the  Mechanic  .'\rts,  to  \\  hoin  was  roferieJ 
tor  exdrnination  "an  Improved  Protractor,"  invented  by  Charles  Gordon,  of  Wash- 
ington City,  D.  C, 

Report: — That  this  protractor  consists  of  a  parallel  ruler  of  the 
usual  form,  having  attached  to  it  a  semicircle  graduated  to  any  desired 
division  of  the  circle.  This  ruler  is  attached  to  a  bar  by  a  set-screw 
passing  through  the  centre  of  the  semicircle,  so  that  the  ruler  can  be 
clamped  at  any  angle  to  the  bar.  A  vernier  and  a  reading  glass  facili- 
tate this  adjustment.  The  bar  to  which  the  ruler  is  attached  forms 
part  of  a  heavy  plate  of  metal  which  is  made  in  the  form  of  a  triangle, 
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havinij  two  of  its  sides  at  right  angles  to  each  otLcr.  The  -weight  of 
the  phite  keeps  the  instrument  in  its  place  upon  the  paper,  and  hy  set- 
ting either  of  its  sides  to  eoineide  with  any  given  line  upon  the  paper, 
any  lines  may  be  drawn  making  given  angles  w  ith  the  first  or  meridian 
line. 

It  is  especially  intended  for  plotting  from  the  field  notes  of  a  com- 
pass survey,  and  is,  for  that  purpose,  admirably  adapted,  since  short 
lines  making  known  angles  with  each  other  or  with  a  meridian  can  be 
very  accurately  and  quickly  laid  down.  The  difficulty  of  placing  the 
centre  of  the  protractor  exactly  over  the  point  at  Avhicli  tlic  angle  is 
laid  off,  which  is  common  to  all  existing  forms,  is  not  present  in  this 
arrangement,  ivhere  the  divided  semicircle  turns  about  a  mechanical 
axis,  and  not  an  imaginary  one. 

The  Committee  recommend  the  instrument  as  very  simple,  and  as 
exceedingly  useful  for  facilitating  many  varieties  of  a  draughtsman's 
work.' 

By  order  of  the  Committee, 
rhiladolphia,  January  !.»,  1859.  ^\^M.  Uajiiltox,  Actuary. 
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Geological  Survey  of  Canada.  Sir  W.  E.  Logan,  F.  R.  S.,  Director. 
Figures  and  Descriptions  of  Canadian  Organic  Remains.  Decade 
III.  Montreal,  1858.  2000  copies  issued,  of  which  600  are  reserved 
for  the  Legislature,  and  the  remainder  sold  at  a  moderate  price. 

This  pamphlet  of  100  pages  with  eleven  plates,  consists  of  First,  a 
Preface  hy  Sir  W.E.  Logan,  Director  of  the  Geological  Survey  of  Cana- 
da; 2d,  a  Memoir  on  the  Cystideaj  of  the  Lower  Silurian  Rocks  of 
Canada,  by  E.  Billings,  Esq.,F.  G.  S.;  3d,  a  Memoir  on  the  Asteriadte 
of  the  Lower  Silurian  Rocks  of  Canada,  by  tlie  same  ;  4th,  a  Memoir  on 
Cyclocystoides,  a  new  genus  of  Echinodermata  from  the  Lower  and 
Middle  Silurian  Rocks,  By  J.  W.  Salter,  Esq.,  F.  G.  S.,  of  the  Geo- 
logical Survey  of  Great  Britain,  and  E.  Billings,  Esq.;  5th,  a  Memoir  on 
the  Palaeozoic  Bivalve  Eutomostraca  of  Canada,  By  T.  R.  Jones,  Esq., 
F.  G.  S. 

Although  called  Decade  III,  this  is  the  first  published  of  a  series 
of  reports  intended  to  illustrate  the  Paleontology  of  Canada  and  the 
northern  border  of  the  United  States ;  new  ground,  and  full  of  new 
and  unexpected  forms  of  ancient  life;  to  the  study  of  which,  Mr.  Bil- 
lings brings  an  ardent  zeal,  a  clear  eye,  nice  analytical  judgment,  in- 
defatigable diligence,  and  a  lucid  and  agreeable  style.  lie  has,  on  this 
side  of  the  water,  the  advantage  of  the  friendship  and  co-operation  of 
James  Hall,  whose  collection  and  whose  judgment  are  unsurpassed; 
and  he  has  spent  a  sufficient  time  previous  to  the  printing  of  this  De- 
cade, in  England,  in  comparing  his  specimens  with  those  in  the  collec- 
tions of  the  Geological  Survey  of  Great  Britain,  and  his  views  with  those 
of  Salter,  Ramsey,  Murchison,  Barrandc,  and  other  palaeontologists  of 
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Europe.  We  therefore  hail  the  appearance  of  this  heautiful  little  vol- 
ume as  the  forerunner  of  an  invaluable  series. 

Mr.  Billings  ivas  appointed  Palaeontologist  of  the  Canaila  Survey  in 
1856,  and  his  first  work  was  to  arrange  the  museum  at  ^Montreal.  It 
■was  in  order  and  gave  the  liveliest  satisfaction  to  the  uieUibers  of  the 
American  Association  who  had  an  opportunity  of  examining  it  at  the 
Montreal  meeting  in  1857.  Lofty  cases  round  the  rooms  exhibit  the 
larger  specimens,  and  glass-covered  tables  occupying  the  central  spaces 
cover  piles  of  drawers,  full  of  the  treasures  which  we  expect  to  see  por- 
trayed and  described  in  these  decades.  Into  the  walls  of  the  landing 
places  in  tiie  staircase  hall  are  set  numerous  huge  slabs  of  sandstone 
on  which  are  seen  rows  of  foot  tracks,  upon  ripple-raarked  surfaces, 
pitted  with  the  marks  of  rain  drops,  scratched  in  compound  lines  by 
small  crustaceans,  or  trailed  over  by  aboriginal  worms.  Into  this  mu- 
seum have  been  thrown  for  the  last  two  years  the  very  numerous  con- 
tributions from  the  extreme  east  of  Canada,  Anticosta,  and  Newfound- 
land; and  among  them,  a  unit[ue  collection  of  those  wonderful  creatures, 
the  [Silurian  Graptolites,  to  be  described  by  Hall. 

We  are  glad  to  learn  from  the  preface  of  the  Decade,  that  twenty- 
four  species  of  these  and  allied  genera  from  the  Hudson  river  group, 
drawn  by  Meek,  and  engraved  on  steel  by  Gavit,  will  be  given  by  Hall 
in  Decade  II,  commenced  in  1855.  A  preliminary  description  of  these 
was  published  in  the  lleport  of  Progress  in  1857.  Decade  I  was  con- 
fided in  1855  to  Salter,  the  well-known  English  paleontologist,  and 
must  by  this  time  be  in  the  printer's  hand.  Its  plates  are  by  Sowerby 
from  drawings  by  Bone;  and  its  object  is  to  exhibit  the  commingling 
at  one  locality  of  forms  heretofore  supposed  to  belong  to  distinct 
epochs.  We  admire  this  fresli  example  of  the  fearlessness  of  true 
science.  Palaeontologists  are  disposed  to  slight  the  argument  from 
lithological  constitution  and  mineral  sequence  for  identifying  rocks 
over  wide  intervals,  and  to  put  their  whole  trust  in  the  outspread  and 
sequence  of  animal  forms.  Structural  geologists,  on  tiie  other  hand, 
are  too  tenacious  of  mere  color  and  composition  as  sufficient  clues  to 
lead  in(juirers  through  the  maze  of  broken  ground.  Every  discovery 
of  a  fossil  genus  or  species  fixed  at  one  horizon,  and  not  discoverable 
above  or  underneath  it,  is  a  blow  given  to  structural  bigotry;  and  con- 
versely, every  discovery  such  as  the  one  described  above,  to  be  pre- 
sented in  the  first  Decade  of  the  Canada  Survey,  of  a  mixing  up  of 
earlier  and  later  forms  in  the  same  bed,  or  in  a  known  cotemporaneous 
deposit,  is  a  still  harder  blow  given  to  the  still  more  mischievous  bigotry 
of  the  mere  palaeontologist.  But  wlieu  a  man  is  found,  who  is  both  a 
structural  and  a  fossil  geologist  like  James  Hall  or  Sir  AVilliam  Logan, 
science  is  allowed  to  speak  for  herself,  and  then  she  harmonizes  all. 

The  Decade  before  us  gives  us  beautiful  and  copious  delineations  of 
a  class  of  extinct  forms  which  has  of  late  excited  a  new  interest.  la 
the  order  of  forms,  the  cystideans  come  between  the  fixed  stone-lilies, 
encrinites,  &c.,  and  the  floating  trilobites;  some  are  flat  and  some  are 
round,  globular  or  ovoid,  and  even  cylindrical,  but  they  all  remind  the 
spectator  at  once  of  the  trilobite,  and  of  the  cncrinite.    Their  lowest 
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forms  liail  a  hard  tessclatcil  back  on  one  side,  and  a  flexible  and  also 
tesselated,  or  we  may  almo!^t  call  it,  sluii^reened  calcareous  belly  on  the 
other  side  ;  and  they  were  siqiported  on  a  sort  of  tapering  stem  tail, 
composed  like  the  foot-Stalk  of  the  stone-lilies,  of  numerous  joints.  At 
the  apex  waved  two  tapering  jointed  horns  or  arms,  and  certain  small 
holes  or  slits,  noticeable  between  the  horns,  or  notched  into  the  edges  of 
the  back  plates,  are  considered  by  Mr.  Billings  to  have  been  berth 
mouth  and  anus.  Some  of  these  lower  forms  resemble  the  head  of  a 
viper,  especially  on  the  under  side.  As  we  ascend  in  the  scale,  the 
cystid  becomes  very  beautiful,  sculptured  with  radiating  ridges  and  ma- 
thematical figures,  and  crocketcd  like  a  gotliic  pinnacle  along  the  edges. 
This  effect  is  produced  by  the  falling  of  the  arms  down  against  the 
body.  Some  of  the  species  have  no  arms  at  all  as  seen  in  the  fossil 
condition,  but  are  grooved  from  the  summit  downward,  showing  where 
their  flexible,  soft,  and  perhaps  gelatinous  arms  originally  lay.  Some 
of  these  Gii/jitoot/stitcs  are  models  for  a  designer.  Still  higher  in  the 
scale  we  iind  globular  cystidie,  pitted  like  strawberries,  (<;omarocys- 
titcs,)  or  elongated  like  almonds,  {ami/gdalocyHtidca,)  and  adorned  with 
arms  which  are  themselves  armed  so  that  these  creatures  appear  to 
have  waved  flexible  stony  plumes  before  them.  The  pits  are  sunk  like 
the  rosette  panels  in  the  vault  surface  of  St.  Peter's,  and  are  exquisitely 
sculptured.  In  the  apple-formed  malocij»tites  these  plumed  arms  fall 
against  and  ramify  over  the  globe,  covering  it  with  a  charming  net 
■work. 

For  the  internal  structure  of  these  curious  beings,  and  the  way  they 
reproduced  their  young,  along  their  arms  like  starfish,  or  in  the  manner 
of  ferns  in  the  vegetable  kingdom,  we  must  refer  the  reader  to  the  text 
of  Mr.  Billings. 

That  the  cystidean  idea  passes  up  into  that  of  the  starfish,  is  evi- 
dent at  a  glance  at  the  plates  which  illustrate  Mr.  Billings'  paper  on  the 
Asteriadae.  Plate  VIII  shows  us  globular  forms  of  tesselated  stony 
matter  with  five  arms  tightly  bound  down  upon  the  surface ;  arms  which 
bear  a  perfect  general  likeness  to  those  of  a  starfish  of  the  present  day. 
Plate  IX  shows  the  whole  globe  absorbed  into  the  five  arms,  and  Plate 
X  gives  still  further  develojied  forms  of  the  most  elegant  character,  in 
which  the  arms  exist  alone  like  expanded  flowers.  Plate  XI  exhibits 
the  last  and  strangest  metamorphosis  of  all,  in  which  the  arms  sink 
back  upon  a  disc  like  a  half  dollar,  with  tracery  radiating  from  the 
centre  to  the  ornamented  edge,  and  bifurcating  again  and  again  like  a 
brilliant  design  for  a  cathedral  rose  window.  \\^e  recommend  to  Hunt 
or  Notman  the  figure  5*  b  Plate  X  for  the  next  great  rose  window 
they  require. 

Murchison  in  his  last  edition  of  the  Siluria,  London,  1859,  gives  on 
page  245,  a  number  of  small  cuts  of  the  cystideic  of  the  Wenlock  lime- 
stone, (Upper  Silurian,)  one  of  which,  Pscudocrinitea  magnificui,  might 
have  been  called  quite  as  appropriately  hnrridus  or  caput  medusce,  for 
it  is  entirely  surrounded  by  waving  matted  stony  locks  of  arms. 

The  subject  leads  us  directly  into  that  world  of  late  investigation, 
the  Crinoidew,  of  which  the  two  volumes  of  the  Iowa  Survey  just  pub- 
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lislied  bv  Hall,  and  the  third  volume  of  the  Kentucky  Survey  published 
last  year  by  Owen,  fui-nish  the  freshest  illustrations.  We  ■will  speak 
of  these  hereafter.  L. 


The  CJiemistry  and  Metallurgy  of  Copper,  including  a  degcription  of 
the  principal  Copper  Mines  of  the  United  States,  jf-e.,  ch'.  By  A. 
SxowDEX  PiGGOT,  M.  D.,  Philadelphia  :  Lindsay  &  Blakiston,  1858. 

This  duodecimo  of  388  pages  is  one  of  those  complete  little  manuals 
•which  the  practical  genius  of  modern  science  has  been  furnishing  of 
late  years  to  the  mere  -norking  -world,  and  the  value  of  which  cannot 
be  estimated  except  by  the  necessities  of  those  who  find  themselves 
involuntarily  consulting  them  upon  all  occasions.  A  few  paragraphs 
and  a  few  wood-cuts  on  this  or  on  that  question,  to  elucidate  this  or 
that  difficulty,  are  very  little  to  the  reading  or  even  to  the  thinking 
■world,  but  are  everything  to  the  student,  who  blesses  every  stray  ray 
of  light,  and  to  the  workman  wondering  where  the  man  lives  who  was 
ever  troubled  as  he  is,  or  who  can  show  him  the  way  out  of  his  per- 
plexities. If  the  present  age  differs  from  preceding  ages  in  any  trait 
of  its  life  form,  this  may  be  stated  as  its  characteristic  difference,  that 
it  sums  up,  states  curtly,  and  illustrates  clearly,  the  practical  scientific 
materials,  provided  by  the  past  and  perfected  by  the  present,  for  every 
employment  of  man,  in  its  hand-books  for  every  country,  science,  and 
art.  The  book  before  us  has  seven  chapters:  the  first  devoted  to  the 
chemical  relations  of  copper,  the  second  to  the  ores,  the  third  to  their 
analysis,  the  fourth  to  mines  and  mining  in  general,  the  fifth  to  copper 
mines  in  particular,  the  sixth  to  copper  smelting,  and  the  seventh  to 
the  alloys  of  copper  used  or  useful  in  the  arts.  The  chemical  com- 
pounds of  the  metal  are  given,  therefore,  in  two  forms,  first  as  they 
are  produced  or  reduced  in  the  laboratory,  and  then  as  they  appear 
in  the  great  laboratory  of  the  earth-crust  in  three  of  the  four  classes 
of  copper  ores,  native  copper  constituting  a  first  class  by  itself.  The 
other  three  classes  are  the  oxides  and  chlorides,  the  compounds  with 
sulphur,  selenium,  arsenic,  and  antimony,  and  the  numerous  and  he- 
terogeneous compounds  of  copper  with  the  remaining  elements.  It  is 
curious  to  see  how  almost  exactly  sulphur  and  oxygen  replace  each 
other  in  their  alliance  with  copper;  normal  copper  glance  being  79-8 
Cu-1-20-2  S,  and  79-86  Cu-f- 20-13  0  being  normal  black  oxide.  In 
a  geological  point  of  view,  the  most  important  ore  of  copper  is  the 
pyrites  or  double  sulphuret  of  iron  and  copper,  34-47  Cu  +  30-48  Fe 
-|-  35-05  S=Cu2  S  +  Fes  S3.  This  mixed  with  the  red  oxide  forms  the 
ore  described  on  page  275. 

The  analysis  and  assay  of  copper  ore  are  fully  treated  in  52  pages. 
Chapter  tliird  contains  50  pages  on  general  mining,  in  which  the  author 
states  and  illustrates  his  views  of  the  formation  of  mineral  veins,  and 
evidently  leans  to  the  theory  of  lateral  secretion.  The  fourth  chapter 
describes  the  geographical  distribution  of  copper  ores  :  first,  in  the  old 
■world  and  South  America,  and  then  more  elaborately  in  the  Lake  Su- 
perior region,  the   Mississippi  Valley  region,  and  the  region  of  the 
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Atlantic  States,  after  the  arrangement  of  AVhitney.  Twenty  pages 
are  devoted  to  these  three  regions.  The  table  on  page  241,  brings 
the  yield  of  the  East  Cliff  mines  down  to  1855,  and  the  dividends 
of  the  Company  to  1856.  The  table  on  249  brings  down  the  yield  of  the 
Minnesota  also  to  1855,  and  we  notice  that  this  is  about  tlie  limit 
of  statistical  information,  as  to  time,  in  this  section.  Every  mine  opened 
at  that  date  is  mentioned  and  described  more  or  less  in  detail.  Tlie 
Silurian  ores  of  Wisconsin  and  Missouri  deserve  and  receive  but  a 
slight  mention.  Dr.  Piggot  then  begins  at  Maine,  and  descends  the 
Atlantic  seaboard  to  Georgia,  noticing  chiefly  the  copper  lodes  of  Vir- 
ginia and  Eastern  Tennessee,  and  ending  with  the  copper  mines  of  the 
New  Red  Sandstone  of  New  Jersey  and  Pennsylvania.  In  some  cases 
the  statistics  come  forward  to  1857,  and  important  modifications  of  the 
first  opinions  formed  of  some  of  these  exhibitions  of  copper  are  shown 
by  subsequent  experimental  work  to  be  necessary.  We  point  to  the 
Mani^sses  gap  mine  as  a  warnitig,  how  needful  a  proper  examination 
and  method  of  attacl<ing  a  vein  is,  to  justify  proceedings  upon  even 
the  best  cliemical  analysis  of  hand  specimens.  Veins  lately  discovered 
in  the  same  neighborhood,  and  with  even  a  finer  show  of  copper  than 
the  Manasses  gap  outcrop  made,  will  lead  to  the  same  results  unless 
duo  care  be  taken  to  insure  preliminary  knowledge  of  the  ground. 

The  fifth  chapter  on  smelting  copper,  gives  in  great  detail  (from 
Muspratt)  the  English  process  pursued  at  Swansea,  with  cuts  of  fur- 
naces and  descriptions  of  the  ten  successive  operations.  Tlien  tlic  patent 
processes  of  Napier,  Brankart,  Rivot  &  Phillips,  Davics,  Birkmyre,  Do 
Sussex,  Low,  &c.,  with  the  objections  to  them ;  the  French  method 
pursued  at  Chessy, near  Lyons;  and  finally,  the  smelting  of  the  Mans- 
field copper  schists  in  Germany,  with  pictures  of  the  apparatus. 

The  hist  chapter  on  the  practical  alloys,  and  the  Appendix  of  tables 
of  statistics,  are  of  considerable  interest  to  the  general  reader,  and 
advance  the  statistics  of  the  production  of  Cornwall  to  1857.        L. 


The  Iron  3Ianufacturcr  s  Gfitide  to  tJie  Furnaces,  Forges,  and  Rolling 
Mills  of  the  United  States,  tvith  discussions  of  Iron  as  a  Chemical 
element,  an  American  ore,  and  a  manufactured  article,  in  Com- 
merce and  in  History.  By  J.  P.  Lesley,  Secretary  of  the  Ameri- 
can Iron  Association,  and  published  by  the  authority  of  the  same, 
with  maps  and  plates.  New  York  :  John  Wiley.  London :  Milner 
&  Co.,  1859.    Svo.,  pp.  772. 

As  indicated  by  its  title,  and  more  fully  in  its  preface,  this  work  is 
intended  as  a  manual  of  important  information  to  every  one  concerned 
in  the  manufacture  or  use  of  iron.  It  divides  itself  naturally  into  two 
parts.  Eirst,  a  directory  fntended  to  give  the  location  and  general 
statistics  of  all  iron  works  in  the  LTnited  States  and  Canada,  classified 
as  furnaces,  forges,  and  rolling  mills.  This  portion,  which  has  re- 
quired great  labor  and  perseverance  in  acquiring  the  information  thus 
communicated,  occupies  262  pages,  and  is  illustrated  by  four  maps ; 
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two  of  wticli  are  very  good  specimens  of  the  new  process  of  plioto- 
graphy  as  applied  to  lithography.  This  valuable  mass  of  information 
for  every  one  in  any  way  concerned  in  the  use  of  iron,  is  due  to  the 
enterprise  of  the  American  Iron  Association,  a  company  which  has 
done  much  valuable  service  to  the  arts  and  industry  of  our  country, 
and  deserves  the  encouragement  of  every  American.  The  second  part 
of  the  book  consists  of  a  practical  treatise  upon  iron,  and  its  ores. 
The  treatise  on  iron  as  a  chemical  element  will  be  found  to  be  a  very 
carefully  elaborated  digest  of  almost  every  thing  of  value  which  has 
been  written  upon  iron,  since  its  great  importance  has  been  recognised. 
The  account  of  the  ores  is  divided  into  chapters  on  the  primary  ores, 
the  brown  hrematitc,  the  fossil  ore,  the  carbonates,  and  the  bog  ore ; 
and  under  each  head  are  given  the  principal  localities,  the  mode  in 
which  the  ore  lies,  and  its  gangues ;  the  theory  of  its  occurrence,  the 
modes  of  working  it,  and  the  results  of  these  various  methods  so  far 
as  they  can  be  reached.  This  portion  will  be  found  of  great  interest 
not  only  to  the  practical  iron  worker,  but  to  every  one  who  takes  an 
interest  in  the  natural  history  of  our  country,  and  especially  to  the 
geologist  and  mineralogist. 

The  third  and  fourth  divisions  have  been  pressed  out  by  want  of 
space,  and  will  form  the  subject  of  a  subsequent  publication.  They 
include  the  discussion  of  iron  as  an  American  manufacture,  and  in 
American  history.  Some  twenty  pages  are,  however,  occupied  with 
the  statistics  of  the  manufacture  as  collected  by  the  Association,  and 
the  results  are,  as  far  as  possible,  digested  in  tables  which  give  much 
valuable  information  upon  this,  the  most  important  branch  of  our  manu- 
factures. 

It  is  not  our  intention  now  to  discuss  the  peculiar  theories  of  Mr. 
Lesley,  or  of  the  authors  whom  he  quotes  with  approbation — but  to 
express  our  high  approbation  of  the  intelligence,  zeal,  and  persever- 
ance which  are  indicated  in  the  preparation  of  this  work,  and  to  re- 
commend it,  and  the  subjects  of  which  it  treats,  and  the  Association 
under  whose  auspices  it  is  published,  to  the  familiar  attention  of  our 
readers.  ED. 


Conservatory  Journal ;  devoted  to  establisJnng  a  3Iassac7iusetts  Con- 
servatory of  Arts,  Science,  and  Historical  Relics. 

The  gentlemen  of  Boston  who  feel  an  interest  in  the  education  and 
elevation  of  the  people,  have  determined  to  establish  in  their  city  an 
institution  similar  to  the  Zoological  Garden  of  London,  and  the  Jardin 
des  Plantcs  of  Paris.  The  newspaper  whose  title  we  give  above,  is 
devoted  to  the  furtherance  of  this  object,  and  undoubted!}-  in  a  city  so 
famous  for  the  liberality  and  public  spirit  of  its  citizens,  their  efforts 
will  be  successful.  Such  a  project  has  been  smouldering  in  our  city 
for  years,  but  is  not  likely  ever  to  rise  above  an  eremacausis.  AVe 
hope  our  neighbors  will  show  us  the  way,  and  compel  us  to  follow. 

F. 
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Steam  and  its  Condensation.    By  Thomas  Prosser,  C.  E. 

(■Continued  from  Vol.  xxxvii.  page  365.) 
CHAPTER   VIII. 

Comparative  Results  of  Experiments  made  April  2,'ith  and  May  Zd, 
1859,  ivitli  other  Experiments  and  Remarks  thereon. 

This  Chapter  is  devoted  to  Residts  and  their  concomitants.    And, 

First.  To  the  actual  cost  (in  coal)  of  production  of  steam  from  wa- 
ter at  100°  C.  The  grate  and  recipient  heating  surfaces,  and  the  rela- 
tive weights  of  coal  employed. 

Secondly.  To  the  surface  required  for  its  condensation. 

Thirdly.  To  its  abstract  practical  value,  irrespective  of  the  means 
employed  to  make  it  available  as  a  motor.  If  no  one  dreams  of  hold- 
ing the  minter  responsible  for  the  misuse  of  his  manual  coinage,  why 
should  another  minter  be  held  responsible  for  the  misuse  of  his  men- 
tal coinage  ?  Enough  for  me  to  produce  the  steam  and  condense  it 
economically,  leaving  to  the  mechanical  engineer  the  responsibility  of 
its  application. 

Steam  has  a  fixed  mercantile  value,  even  as  gold  has,  but  it  is  far 
more  liable  to  abuse ;  for  all  know  the  value  of  the  latter,  but  few 
know  any  thing  about  the  former  as  an  article  of  merchandize. 

Hence,  I  take  no  account  (except  incidentally)  of  the  mere  fact, 
that  the  steam  in  these  experiments  was  actually  used  in  a  steam 
engine  in  the  usual  manner ;  but  I  must  not  omit  the  fact,  that  after 
having  been  so  used,  it  entered  the  condensing  apparatus  perfectly 
dry,  showing  beyond  all  doubt,  not  only  that  there  had  been  no  prim- 
ing, that  no  vesicular  water  had  gone  over  with  the  steam;  but  also, 
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that  there  had  been  no  condensation  in  the  cylinder.  "When  this  has 
been  done,  all  has  been  accomplished,  ■which,  in  an  economical  point 
of  view,  superheating  the  steam  admits  of,  although  the  advocates  of 
the  separate  superheating  ignore  the  fact,  excepting  the  late  Dr. 
Haycraft,  who  formerly  belonged  to  that  ultramontane  party,  but 
■whose  imitators  do  not  appear  to  have  attained  one  rational  idea  on 
the  subject. 

I  shall  institute,  a  comparison  ■with  my  own,  of  the  evaporative  effects 
of  two  other  boilers  made  and  manned  for  the  purpose,  and  shall  show 
as  conclusively  as  the  case  admits  of,  that  no  such  immunity  from 
priming,  or  going  over  of  vesicular  ■water  ■with  the  steam,  can  be  claim- 
ed for  them,  and  therefore  in  comparing  those  boilers  with  mine,  after 
making  due  allowance  for  the  additional  total  heat  in  my  steam  as  ■well 
as  for  its  superheat,  both  of  which  operate  equally  in  preventing  con- 
densation in  the  cylinder,  my  boiler  is  still  compared  with  them  at  an 
unknown  disadvantage,  because  it  is  impossible  to  divine  how  much 
unconverted  water  went  over  with  their  steam". 

The  proof  ofiered  is  universal  experience,  -which  confesses  that  all 
ordinary  boilers  prime  more  or  less,  or  carry  over  vesicular  water 
with  the  steam.  This  point  is  too  important  to  be  passed  over  without 
further  inquiry.  Watt  never  knew  what  became  of  much  more  than 
half  of  the  water  which  his  boiler  got  rid  of,  at  least  he  could  only 
account  for  about  that  quantity  as  steam.  The  boilers  of  H.  B.  M. 
Steamer,  the  "i?c'(?,"  took  1080  lbs.  of  water  from  a  tank,  but  only 
580  fbs.*  were  ever  accounted  for  per  indicator.  The  Manchester 
engineers,  too,  with  the  same  system,  have  recently  got  out  of  their 
boilers  12-25  Sbs.  of  water  for  1  pound  of  coal  consumed.  But  the  Ad- 
miralty engineers  who  were  sent  to  examine  into  the  matter,  although 
they  were  "  witnesses"  who  saw  sights  of  11*05, 10*97,  and  even  12-4'4 
ibs.f  of  water  evaporated  by  1  pound  of  coal,  cruelly  close  their  Re- 
port by  observing  that  they  "  had  some  doubts  as  to  the  dependence 
that  might  be  placed  on  the  feed  apparatus  for  the  boiler,  with  refer- 
ence to  the  exact  quantity  actually  entering  the  boiler  as  measured 
to  the  feed  apparatus  and  registered  by  the  meter.  Priming  of  the 
boilers  was  evidenced  in  an  especial  manner  on  the  first  and  second 
day's  experiments ;  it  was  not  constant,  but  intermittent.  Owing  to 
these  circumstances,  we  cannot  place  so  much  dependence  on  the  ac- 
curacy of  the  results  of  the  experiments  as  could  be  wished."  J 

A  very  mild  way,  indeed,  of  intimating  that  the  experiments  were 
really  of  no  value  whatever,  because  the  palm  for  evaporation  must 
necessarily  be  given  to  the  boiler  which  primed  most. 

What,  then,  are  we  to  say  to  the  reported  evaporation  of  15  pounds 
of  water  with  one  pound  of  coal  ?  Not,  certainly,  that  it  is  impossible ; 
but  it  may  just  as  well  be  made  20  or  even  30  by  improving  the  prim- 
ing of  the  boiler ;  not  that  any  of  the  ordinary  multitubular  ones  are 
deficient  in  that  qualification,  by  no  means,  but  it  is  desirable  to  know 
how  far  it  may  be  carried  with  a  pensive  public,  so  that  we  may  as- 

*  The  Indicator  and  Dynomometer  by  Main  A  Brown,  pa^e  31. 
f  Civil  Engineer  and  Architect's  Journal,  April,  1859.  page  122. 
J  Seo  Mr.'lsherwood'B  remarks.  Also  Journal  Franklin  Institute,  Vol.  sxviii,  (3d  Series,)  page  262. 
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certain,  not  merely  wliicli  feather  broke  tlie  (luimbug)  camel's  back, 
but  the  wretch  who  put  it  there.  One  would  think,  that  a  locomotive 
of  five  hundred  horse  power*  would  do  the  job  ;  but  no,  it  won't,  that 
has  been  tried  and  failed — make  it  camels  thenl  I ! 

Is  it  not  singular,  that,  of  all  the  experiments  made  on  the  evapo- 
ration of  water,  there  is  not  one  recorded  which  shows,  that  any  pre- 
caution had  been  taken  against  the  water  escaping,  unconverted^  with 
the  steam  '?  Few,  indeed,  take  the  trouble  of  recording  any  thing  but 
the  mere  results,  and  for  this  you  have  only  their  bare  word,  which, 
in  this  matter-of-fact-age,  is  not  of  much  account, 
1st  Report,  1844. 

In  the  elaborate  Report  on  the  '■'■  evaporative  power"  o^  CQ'a.\s,xttSi^e 
by  Prof.  W.  R.  Johnson,  in  1844,  by  order  of  the  Secretary  of  the 
U.  S.  Navy,  the  boiler  employed  was  30  feet  long  and  42  inches  diame- 
ter, set  in  brick-work,  with  a  furnace  underneath  it  at  one  end,  so  as 
to  expose  130  feet  superficial  to  the  action  of  the  fire.  Two  10-inch 
return  flues  containing  157  feet  superficial  within  the  boiler,  brought 
back  the  products  of  combustion  to  the  front  over  the  furnace,  from 
whence  they  escaped  into  the  chimney  stack,  having  been  exposed  to 
287  feet  superficial,  of  heating  surface.  But,  by  causing  the  gases  again 
to  traverse  twice  the  length  of  the  boiler,  90-5  ft.  superficial  more  sur- 
face was  obtainable,  making  377"5  ft.  superficial. 

The  grate  had  an  area  of  l0-25ft.  =  (ox  3-25ft.)  being  as  1  to  17"66, 
and  1  to  23-23  of  the  recipient  heating  surface,  according  as  to  whe- 
ther the  one  or  the  other  of  the  above  described  methods  was  adopted. 
The  grate  also  admitted  of  a  reduction  so  as  to  make  the  proportion 
as  1  to  33-18  and  1  to  36-68  respectively.  The  grate  bars  were  |-inch 
thick  and  i-inch  apart.  The  consumption  of  fuel  per  foot  of  grate 
surface  did  not  exceed  8  pounds  per  hour,  and  the  pressure  of  the 
steam  was  less  than  7  pounds  per  square  inch  above  the  atmosphere. 

The  highest  evaporative  effect  with  one  pound  of  coal  was  10-7  lbs. 
of  water  from  212°  F.,  the  whole  steam  from  which  was  thrown  into 
the  chimney,  as  well  as  the  products  of  combustion  from  a  small  fur- 
nace, to  improve  the  draft. 

2d  Report,  1848. 

In  the  no  less  elaborate  experiments  on  the  "  Coals  suited  to  the 
Steam  Marine,"  by  Sir  Henry  de  la  Boeche  and  Dr.  Lyon  Playfair, 
in  1848,  by  order  of  the  British  Admiralty,  the  highest  evaporative 
effect  from  one  pound  of  coal  was  10-75  of  water  from  212°  F.,  but 
the  steam  was  allowed  to  escape  without  note  or  comment  into  the 
open  air. 

The  boiler  employed  was  set  in  brick-work.  It  was  12  feet  long  and 
48  inches  in  diameter,  with  an  internal  flue  30  inches  in  diameter,  at 
one  end  of  which  the  furnace  was  placed  ;  from  thence  the  products  of 
combustion  passed  to  the  other  end,  and  returned  alongside  the  boiler 
on  the  outside  thereof  to  the  front  again,  where  they  descended  and 
passed  under  the  bottom  of  the  boiler  to  the  chimney,  after  having 
operated  upon  107-5  ft.  superficial  of  recipient  heating  surface. 

*  Got  up  on  till*  supposition  that  the  steam  pressure  in  the  cylinder  is  the  same  as  that  in  the  boiler,  and 
isnoi'in^  the  "blast/-  and  back  pressure  which  it  causes  on  the  piston. 
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The  grate  was  2-5  ft.  X  2  ft.,  giving  an  area  of  5  ft.  Tlie  grate  bars 
•were  |-inch  thick  and  ^-inch  apart.  The  grate  surface  was  therefore 
as  1  to  39-5  feet  of  the  recipient  heating  surface  in  the  boiler. 

The  evaporation  was  about  80  lbs.  of  water  to  1  foot  of  grate  sur- 
face, which  does  not  dift'er  materially  from  the  American  experiments. 

3d,  My  Boiler,  1859. 

Now,  my  boiler  differs  in  every  conceivable  respect  from  the  two 
before  described,  for  it  has  no  grate  properly  so-called,  but  a  hollow 
water-slab  pierced  with  holes  and  short  tubes  expanded  therein.  The 
furnace  is  17  inches  square,  and  consequently  has  an  area  of  2  feet, 
on  each  foot  of  which,  16  lbs.  of  coal  per  hour  was  consumed,  being 
about  double  the  amount  consumed  on  those  before  referred  to,  while 
the  recipient  water-heating  surface  is  100  feet  superficial,  with  an  ad- 
ditional 50  feet  of  steam  superheating  surface.  This  large  superheating 
surface  adds  but  little  to  the  elasticity  of  the  steam,  but  greatly  to  its 
safety,  for  inasmuch  as  the  great  immobility  of  steam,  as  well  as  of 
other  gases,  prevent  rapid  absorption  of  heat  by  them,  a  large  surface 
is  required,  because  limited  to  a  low  temperature  on  account  of  the 
danger  attendant  upon  the  reverse  in  the  rapid  corrosion  of  the  boiler. 

My  boiler  is  of  the  upright  multitubular  kind,  with  tubular  water 
leg  furnace,  hollow  slab,  and  annular  generator. 

The  condensing  apparatus  is  of  the  slabannular  kind,  as  shown  by 
the  colored  plate  attached  to  Chapter  I,  and  with  the  boiler,  has  been 
examined  by  a  Board  of  Engineers  appointed  by  the  Secretary  of  the 
United  States  Navy.  The  same  Board  have,  as  I  understand,  many 
reports  to  make  on  boilers  and  surface  condensers*  besides  mine,  which 
may  thus  cause  some  delay,  and  therefore  I  have  thought  proper, 
without  anticipating  their  report  on  mine,  to  synoptisize  a  few  of  the 
facts  elicited  by  those  experiments,  and  principally  such  as  will  enable 
me  to  compare  the  "  evaporative  'power"  of  my  boiler  with  those  before 
mentioned. 

My  boiler,  be  it  remembered,  has  been  in  constant  use  more  than 
two  years,  and  on  the  trials  did  nothing  but  its  ordinary  every  day 
work,  while  the  others  were  new  ones,  I  presume,  and  were  certainly  kept 
in  special  order  for  their  work,  and  had  philosophers  to  direct  the  firing. 

The  modus  operandi  adopted  in  the  experiments  will  be  understood 
by  a  reference  to  the  colored  plate  before  referred  to,  and  the  follow- 
ing observations. 

[But  previous  to  making  them,  I  may  be  permitted  to  observe,  that 
the  tank  method,  or  any  other  by  means  of  which  the  water  can  be  cor- 
rectly measured  into  the  boiler  under  examination,  is  the  only  correct 
preliminary  to  the  obtaining  of  correct  results,  because,  whatever  may 
escape  by  steam  leakage  is  just  as  much  "evaporative  effect  "  as  that 
which  is  collected.  Nay,  cventhe  water  leakage  of  the  boiler  is  so  too, 
provided  the  heat  from  it  dries  it  up  and  does  not  permit  its  collection. 

*  Why  an>  not  these  report?,  accompanied  as  they  generally  are,  with  correct  drawinira  of  the  apparatns, 
published  by  the  Secretary  of  the  Navy?  Some  of  them  are  invaluable.  I  may  say,  from  the  little  that  i.s 
known  of  them,  that  thi-y  are  probably  the  most  invaluable  reports  which  our  Governmi'nt  is  in  possession 
of  on  any  one  subject.  Will  not  some  of  our  Senators  call  them  up,  and  redeem  these  invaluable  papers 
frym  oblivion 't 
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The  maiu  condenser  was  known  to  be  much  larger  than  necessary, 
inasmuch  as  the  water  flowing  through  it  unchecked,  would  reduce  the 
temperature  so  low  as  entirely  to  remove  any  pressure  (above  that  of 
the  atmosphere)  in  the  exhaust  steam  pipe. 

As  no  steam  of  any  account  would,  under  these  circumstances,  come 
from  the  bottom  connexion  of  the  main  condenser  with  the  reservoir, 
to  interfere  with  the  collection  of  the  water  of  condensation  therein,  a 
cock  was  put  into  the  reservoir  at  the  same  time  that  every  other  com- 
munication was  cut  ofl'.] 

The  steam  being  allowed  to  leave  the  boiler  and  pass  through  the 
engine,  deposited  any  oil,  water,  and  any  other  substance  heavier  than 
steam  in  the  '-dirt  trap."  (Note. — The  "dirt  trap"  varied  a  little 
from  the  one  shown  as  the  steam  first  struck  an  oblique  plate  forming 
one  side  of  it,  and  had  to  ascend  vertically  before  entering  the  con- 
densing apparatus,  thus  rendering  it  impossible  for  anything  hwt  inire 
steam  to  obtain  access  thereto,)  while  the  clean  steam  passed  on  be- 
coming condensed  in  the  main  condenser,  filled  the  reservoir  below  it 
up  to  the  cock  before  mentioned.  The  water  level  in  the  boiler  being 
noted,  state  of  the  fire,  weight  of  coal  to  be  supplied  from,  steam  pres- 
sure and  temperature  of  steam  and  water  in  boiler,  temperature  of  feed 
water,  and  other  observations  amounting  in  all  to  about  seventeen 
were  taken  every  fifteen  minutes. 

We  commenced  to  draw  ofi"the  water  of  condensation  from  the  "reser- 
voirs" into  a  measure  holding  8  lbs.  of  water,  and  poured  its  contents, 
when  full,  into  a  funnel  fitted  for  the  purpose  of  conveying  the  water 
to  the  feed  pump,  a  mark  being  made  for  each  8  lbs.  poured  in  under 
the  strictest  supervision. 

Whenever  the  water-line  in  the  boiler  got  lower  than  the  level  fixed 
npon,  cold  water  was  added  to  bring  it  up.  Where  this  additional 
water  went  to  was  a  matter  of  surprise,  for  not  a  particle  of  steam 
could  be  discovered  leaking  from  the  boiler,  but  as  the  supply  required 
increased  with  the  bo-ilcr  pressure,  it  maybe  that  the  principal  escape 
was  there.  There  are,  however,  several  connexions  where  a  slight 
escape  of  steam  was  visible  under  a  pressure  of  210  lbs.,  at  which 
.sometimes  the  boiler  blew  off  in  consequence  of  stoppages ;  boiler  water 
will  waste  very  rapidly,  although  scarcely  perceptible  to  the  eye  or 
ear.  There  was  a  little  water  overflow  at  the  feed  pump,  but  of  no 
collectable  amount.  Blowing  through  the  cylinder  twice  every  fifteen 
minutes  in  taking  indicator  cards,  would,  I  am  sure,  waste  more  than 
all  the  water  which  escaped  from  this  source.  The  presumed  greatest 
source  of  water  escape  on  the  first  day  was  the  suction  pipe  of  the 
feed  pump,  which  was  under  a  pressure  of  only  3  to  4  feet  of  water; 
that  was  remedied,  but  the  deficiency  of  water  was  increased  on  the 
next  day,  showing  that  the  leakage  was  somewhere  else,  for  it  increased 
with  tlie  increase  of  .pre'ssure.  The  boiler  stands  upon  four  legs,  is 
clear  all  around  it,  and  admits  of  thorough  examination.  These  are 
the  reasons  why  I  claim  that  all  the  water  which  entered  the  boiler 
was  evaporated  in  eflect  by  the  action  of  the  fuel  consumed. 

7» 
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Prosser's  Patent  Boiler  and  Condenser. 

Synopsis  of  the  performance  of  the  boiler  and  condenser,  while  under 
charge  of  a  Board  of  United  States  Engineers  appointed  by  the  Hon. 
Isaac  Toucey,  Secretary  of  the  Navy,  and  consisting  of  B.  F.  Isher- 
wood,  Esq.,  senior  member  of  the  Board,  and  late  Chief  Engineer  of 
the  war  steamer  '■'■San  Jacinto^'"  J.  W.  King,  Esq.,  Chief  Engineer  of 
the  Brooklyn  Navy  Yard,  and  Wm.  E.  Everett,  Esq.,  late  Chief  Engi- 
neer of  the  war  steamer  "■Niagara." 

These  trials  of  the  boiler  and  condenser  were  continued  during  six 
days,  occupying  eight  consecutive  hours  of  each  day,  l)ut  this  synopsis 
embraces  only  the  two  last  of  those  days,  and  will  doubtless  be  found 
to  agree  with  the  lleport  of  the  Board  when  forthcoming,  so  far  at 
least  as  they  may  be  comparable  with  each  other. 

Synopsis. 
Averages  of  ulservatiims  taken  every  fifteen  minutes. 


Notes.  ■ 

1869 

Ste 
Full 
pressure 

Kxpand 
2  7^9lh 

The  Manomuttrs  used  wi-ro  nvMh-  liy  the  Novi'Iry  Works. 
Temperature  of  the  atmosphere  from  70°  to  feu°  i'ah. 

Coal  consumed  per  hour  on  each  foot  of  grate  surface  iu 
Load  on  safety  valve  of  boiler  per  square  iuch, 
Total  pressure  of  steam  iu  boiler            " 
a.    Superheat  of  the  steam  iu  the  boiler  above  the  water, 

Lowest  total  pressure  in  the  steam  chest  per  square  inch, 
Highest           *'            of  the  exhaust  steam           •' 

Initial  pressure  of  unbalanced  steam  in  the  cylinder, 

&.    Weight  of  wntnr  '■  11,  r-    I  iv  ni  ''nrm.  condensed  after  passing  into  the 

Ciiiiiii  n-;t,_'              ,:  ;        i  ].i'nnd  of  coal  cousumed, 
C.    Weight  oiW, ,           1   wnn  condensed  before  entering  con- 

dllMI,m,|.,.u..iu.     n,.h,(   ll-ap), 

rf.    Weight  ul  water  aaacd  to  Iyll-p  up  the  water  level  in  boiler          " 

t.    Weight  of  water  evaporated  per  pound  of  coal  consumed,               . 

r  Temperature  of  exhaust  steam  in  heater  cistern, 

"           of  feed  water  previous  to  entering  the  heater, 
/.  {             "            increased  by  pajisiug  through  the  heater, 

"           of  the  feed  water  entering  the  boiler,     . 

CALCULATION  FOR  EVAPORATION. 

Centigrade  Thermometers  made  expressly  for  the  purpose  by  Tagliabue. 
Weight  of  water  forced  into  the  boiler  by  the  feed  pump  (_tirst  hour  of 

last  day  lost),           .... 
Weight  of  coal  consumed  iu  the  evaporation  thereof  iu  eight  and  seven 

hours  respectively,            .... 

Weight  of  water  evaporated  from  84-6°  C.  to  175°  by  one  pound  of  coal 
as  above,                     .... 

Weight  of  water  evaporated  from  85-90  0.  to  lS3-5°  by  one  pound  of 
coal  as  above,          .... 

Total  heat  in  atmospheric  steam  above  100°  C.= 
of  feed  water  less  than  100°  C.  (—84  61, 
"                    "                           "            (— S.iS)li), 
Superheat  of  .^if am  above  the  water  reduced  to  its  equivalent  in  pro- 
portion to  its  speciflc  heat. 
Total  heat  in  steam  at  178°  C.  above  that  at  110°  C., 

"                  "      1S3-5°C.        ",'                "         .                  , 

"       absorbed  from  the  comtustion  of  the  fuel. 

Divided  by  5.37°  gives  eoeflicient  of  the  real  evaporative  effect,      l 
Which  multiplied  by  the  observed  evaporation  as  above, 

Gives  an  evaporative  effect,  from  100°  C.  per  pound  of  coal  of 

April  29. 

May  3. 

lbs. 

F. 
lbs. 

F. 

lbs. 
C. 

lbs. 

16 
160 
145 
17° 

16 
210 
157 
49° 

51 
16 

118^7 
16-4 

35 

102-3 

10019 

•012 
•760 

9-8928 

none. 
-9642 

10-7SI 

10-857 

212-360 

122-° 
623 

213-64° 

148° 
38-8 

1S4-3 

isi-.-s 

2760 
256 

2432 
224 

10-781 

10-857 

537° 
16-4 

8- 
19-85 

537-0 
14-04 
23- 
22-46 

580-26 

1-0S05 
10-781 

596-5 

1-1108 
10-867 

11-66 

1-2-06 

Steam  and  its  Condensation.  79 

JS'utes  on  the  furegulng  Synopsis. 

a.  Superheating  the  steam  and  its  effects. 

These  (juulations  are  the  best  approximations  attainable.  The  thermometers  could  not 
be  put  exactly  into  either  the  water  or  the  steam  of  the  boiler,  and  an  allowance  is  there- 
fore made  to  bring  the  temperature  up  to  corres[)ond  with  the  pressure. 

If  this  steam  was  not  pure,  where  are  we  to  obtain  it  1  Surely  not  from  the  test  boilers, 
either  .■American  or  English,  which  I  have  described,  unless  indeed  we  are  prepared  to 
back  the  gross  insinuation,  that  the  tables  used  to  show  the  relative  volumes  of  steam 
and  water  may  possibly  be  wrong  to  the  extent  of  even  "one-half."' 

The  increased  amount  of  superheat  in  the  steam  on  the  last  day,  may  be  accounted 
for  by  the  fact,  that  the  smoke  lubes  and  passages  were  thoroughly  swept  out  the  day 
before,  whereas,  on  the  first  day's  trial  they  had  not  been  swept  for  two  weeks. 

Superhe.iting  the  steam  is  one  of  the  main  objects  of  the  boiler  arrangement,  at  the 
same  time  it  is  believed  to  be  the  lightest,  strongest,  and  most  effective  steam  (real  steam) 
generator  ever  produced.  This  is  the  boiler  referred  to  in  lh\sJuurnfil,f  and  with  which 
I  challenged  any  boiler  in  the  United  States  to  compete.  It  has  now  been  more  than  two 
years  in  constant  use;  it  is  not  in  the  least  impaired,  and  is  fully  adequate  to  the  burst- 
ing of  any  other  boiler  in  existence  that  I  know  of. 

iNearly  all  tubular  boilers  are  known  to  prime  badly.  That  is  their  greatest  fault,  and 
yet,  we  lind  the  evaporalive  effect  of  boilers  tested  in  such  a  manner  as  to  induce  the 
belief  that  priming  was  a  desirable  qualilication,  and  those  boilers  which  primed  the  most 
are  usually  extolled  as  evaporating  the  most. 

The  water  being  measured  from  a  tank  and  pumped  into  the  boiler,  the  sooner  it  was 
got  out  again  through  the  cylinder,  the  better  for  the  character  of  the  boiler. 

The  remedy  for  priming  is  undoubtedly  superheating  the  steam.  There  is  no  priming 
when  that  is  properly  effected. 

i.  It  is  not  so  much  the  water  that  goes  into  the  boiler  which  is  of  any  importance, 
but  Mf  steam  whicli  can  be  caught  uncondensed  after  it  has  left  the  cylinder  that  we 
want  to  know  about,  for  that  is  the  steam,  and  that  only,  which  has  done  the  work.  Of 
course,  it  is  not  possible  with  a  jet  condenser  to  ascertain  this,  and  the  only  alternative 
is  to  measure  it  by  the  indicator. 

The  system  which  I  here  recommend  is  entirely  trustworthy,  for,  between  the  cylinder 
and  the  condenser,  with  the  means  of  separating  the  steam  from  the  water,  from  what- 
ever source  the  latter  may  be  derived,  there  can  be  no  possible  source  of  error  unless  it 
be  against  the  boiler,  because,  even  if  the  condenser  is  leaky,  the  pressure  on  the  inside 
of  it  being  greater  than  on  the  outside,  the  condensed  steam  will  be  blown  out  rather 
than  the  condensing  water  drawn  in. 

'J'o  this  test  for  evaporation  my  boiler  has  been  subjected,  and  it  is  not  too  much  to 
say,  that  there  are  many  boilers  of  fair  repute  which  will  not  furnish  steam  of  equal  effi- 
cacy with  double  the  amount  of  fuel. 

'I'his  water  is  from  pure  steam  beyond  all  cavil.  It  is  the  tirst  time  to  my  knowledge, 
that  the  test  of  collecting  the  steam  alone  and  condensing  it,  has  ever  been  applied  to 
the  verification  of  the  tank  system  of  measuring  the  water  before  entering  the  boiler.  I 
think  It  much  more  accurate  than  the  indicator  method. 

The  experiments  were  undertaken  to  test  the  boiler  and  condenser,  and  not  the  steam 
engine  ;  the  latter  was  merely  made  use  of  as  a  medium  to  pass  the  steam  from  the  boiler, 
but  was  not  indispensable  or  even  necessary,  except  as  furnishing  the  power  necessary 
to  pump  back  the  water  of  condensation  into  the  boiler. 

To  submit  to  the  arbitration  of  the  indicator,  is  to  add  all  its  faults  and  deficiencies  to 
those  of  the  engine,  boiler,  and  condenser,  whatever  they  may  be,  which  the  boys  would 
call  "going  it  blind." 

It  may  be  as  fair  for  one  as  another  of  the  same  breed  of  boiler  and  condenser,  but 
who  puts  his  full-blooded  courser  to  pull  against  a  cart  horse  1  My  boiler  produces  unde- 
niably pure  and  superheated  steam;  use  it  and  let  me  have  it  back  to  condense  and  return 
to  the  boiler  again  as  pure  as  the  mountain  dew.  But  what  have  I  to  do  with  the  want 
of  skill  in  the  user  of  it,  or  with  any  fanciful  mode  which  may  be  adopted  of  testing  its 
power? 

Even  if  the  steam  engine  and  the  indicator  were  both  perfect,  there  can  be  no  benefit 

derived  from  their  use,  as  mere  measures  of  the  weight  of  steam    passed,  for  we  obtain 

the  absolute  steam  condensed  into  water  to  weigh  and  to  measure  as  we  please;  all  the 

loss  is  against  the  boiler,  there  can  be  no  other  error.    No  other  system   admits  of  this 

=^  Indicator  and  Dynamometer  by  Main  k  Brown,  page  Z'i, 

t  Vol.  xxxiVj  (3d  ijeriee,;  p  igcs  'MX  and  20-. 
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absolute  certainty,  nor,  inJpeJ,  of  any  approach  towards  it,  and  hence  the  imperfect 
instruments  whicli  are  indispensalile  to  tlie  testing  of  their  power,  only  insures  error  in 
this  case  where  truth  is  much  more  easily  obtained  by  other  means. 

For,  where  a  pound  of  steam  has  any  fixed  value,  and  we  are  sure  that  we  get  it,  we 
are  in  possession  o{  a.  fixed  standard,  with  which  no  other  can  compare  for  accuracy. 

c.  This  shows,  that  the  superheat  of  17°  F.  to  steam  of  14.5  lbs.  total  pressure,  is 
nearly  sulFicient  to  prevent  the  appearance  of  water  in  the  "  dirt  trap"  and  therefore 
for  all  practical  purposes  we  may  consider  that  10  lbs.  of  steam  may  be  calculated  upon 
from  1  lb.  of  coal,  of  a  quality  usable,  with  as  much  certainty  as  a  permanently  elastic 
fluid,  for  it  is  quite  obvious  that  there  need  be  no  condensation  in  the  cylinder. 

Now  let  it  be  insisted  upon,  that  the  question  of  the  pressure  of  the  steam  is  coiftpa- 
ratively  an  important  one;  it  is  the  weight  that  we  want  to  be  sure  about,  and  having 
got  that,  a  considerable  dilTerence  of  opinion  about  the  pressure  will  not  materially  affect 
results;  only  allow  that  it  is  steam  of  tile  quality  represented,  and  then,  whether  its  elas- 
ticity is  represented  by  9.5  or  100  lbs.  to  the  square  inch,  will  make  comparatively  but  little 
dilTerence  in  the  result  of  a  calculation  of  its  power,  for  within  any  reasonable  limits  the 
product  of  the  pressure  multiplied  by  the  volume  will  show  little  variation,  for  what  is 
gained  in  pressure  will  be  nearly  lost  in  volume. 

d.  The  dillcrence  in  these  quantities  is  doubtless  owing  to  the  increased  tension  of 
the  steam  causing  more  steam  leakage  somewhere,  and  if  within  the  boiler,  then  to  the 
improvement  of  the  draft,  and  much  cheaper  than  by  the  blast-pipe.  But  the  leakage 
is  a  mystery  nevertheless,  for  if  a  boiler  like  this  one  leaks  almost  imperceptibly  from  7'8 
to  8'6  per  cent.,  what  must  ordinary  boilers  leak  1  There  is  a  well-grounded  suspicion 
that  steam  boilers  leak  far  more  than  is  general/!/  imagined,  even  when  not  a  drop 
of  water  is  visible.  This  alone  seems  to  account  for  the  large  quantity  of  recuperative 
supply,  which  every  boiler  connected  with  a  surface  condenser  is  reported  to  require, 
and  may  also  relieve  the  boiler  of  the  "  Bee"  of  a  portion  of  the  obloquy  attached  to  it. 

e.  Even  this  amount  exceeds  any  well  authenticated  real  evaporative  effect  ever  pro- 
duced by  any  boiler,  in  ordinary  working  and  without  priming,  and  yet  we  have  to  add 
several  items  to  it,  before  it  is  fairly  placed  for  comparison  with  the  two  boilers  before 
mentioned,  to  wit :  the  deficient  temperature  of  the  feed  water,  the  increase  of  heat  (su- 
perheat) in  the  steam  beyond  its  normal  amount,  and  also  the  additional  total  heat  in 
the  high  pressure  steam  which  was  produced.  These  two  last  items  effectually  prevent 
condensation  in  the  cylinder,  and  therefore  supersede  the  necessity  of  superheating  the 
steam  by  a  separate  apparatus,  or  of  surrounding  the  cylinder  with  a  steam  jacket,  for  it 
accomplishes  their  work  in  a  far  more  economical  manner,  with  entire  safety,  eiSciency, 
and  convenience. 

f.  It  has  already  been  explained,  that  these  temperatures  were  kept  down,  for  the 
pnrpose  of  conveniently  withdrawing  the  water  of  condensation.  This  occasioned  con- 
siderable reduction  in  the  temperature  of  the  feed  water,  which  in  the  ordinary  way  of 
working  is  actually  200°  F.,  and  although  it  may  be  increased,  the  conviction  now  is, 
that  a  higher  temperature  is  not  desirable  at  present,  for  when  working  ihus,  the  exhaust 
steam  has  sufficient  tension  to  go  over  into  the  still  and  produce  distilled  water  of  twice 
the  weight  of  fuel  consumed,  which  is  deemed  sufficient  for  any  emergency. 
(To  be  Continued.) 


Lubricating  Railwai/  Brakes.* 
According  to  an  invention  patented  for  a  correspondent  by  Mr.  John- 
son, it  is  proposed  to  use,  in  connexion  with  any  suitable  lubricating 
apparatus,  a  capillary  pad  or  cushion  composed  of  wool,  cotton,  or  other 
suitable  material,  and  combined  with  a  metallic  conducting  spout,  which 
is  pressed  against  the  underside  of  the  enlargement  or  shoulder  of  the 
journal  of  the  axle  or  shaft.  This  pad  sucks  up  the  excess  of  oil  which 
always  collects  at  that  point,  and  causes  it  to  return  cither  to  the  ele- 
vator or  reservoir,  so  that  there  will  be  no  waste  of  oil  beyond  a  few 
drops  occasionally.  The  pad  should  always  be  placed  above  the  level 
of  the  oil,  so  that  it  will  remain  in  a  comparatively  dry  state. 

*From  the  London  Jlinmg  Journal  No.  1236. 
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Experivients  made  by  order  of  the  Navy  Department  to  Determine  the 
Jtelative  Advantages  and  Disadvantages  of  the  Horizontal  Fire 
Tube,  and  of  the  Jlartin  Vertical  Water  Tube  Boiler  on  board  the 
U.  S.  Steam  Frigate  ''■San  Jacinto." 

When  the  U.  S.  Steam  Frigate  ^^  San  Jacinto"  returned  to  New 
York  from  her  late  three  years'  cruise  in  the  East  Indies  and  the  China 
Sea,  a  survey  was  held  on  her  old  flue  boilers,  and  their  condition  was 
found  to  be  such  that  it  was  deemed  judicious  to  replace  them  with 
new  tuliular  ones.  A  convenient  opportunity  was  thus  furnished  to 
make  a  test  of  the  comparative  evaporative  efiicicncy  of  the  two  com- 
petitive kinds  of  tubular  boiler,  and  the  vessel  was  accordingly  fitted 
by  the  Navy  Department  with  one  horizontal  fire  tube  boiler  and  one 
vertical  water  tube  boiler;  they  have  recently  been  experimented  with 
by  a  Board  of  Chief  Engineers,  whose  report  is  given  below.  It  will 
be  interesting  to  preface  that  report  with  a  short  description  of  the 
old  boilers  in  order  that  the  results  of  the  change  may  be  correctly 
appreciated. 

The  old  boilers  were  three  in  number  and  of  copper.  They  were  of 
the  double  return  drop  flue  type,  and  were  placed  in  the  vessel  side 
by  side  with  one  chimney  in  common  at  the  end  opposite  the  furnaces. 
The  fire  room  was  8|-  feet  wide  and  extended  athwartship. 

Length  of  each  boiler,              .                            .  25  feet  6  inches. 

Breadth              "           .                           .                           .  9     "     9     " 

Height               "             (exclusive  of  steam  chimney ,J  10    "    6     " 

Number  of  furnaces  in  each  boiler,  _  2. 

Width  of  each  furnace,            ,                           .  4     **    2  J  ** 

Length  of  fire  grates,                             .                           .  7     "     9     " 

Total  grate  surface  in  the  three  boilers,  197-8  square  feet. 

"     heating                   "                   "                   .  5250- 

Aggregate  cross  area  of  the  upper  row  of  flues  in  3  boilers,  3n-133        " 

"                       "             middle              "                   "  33-008 

"                       "             lower                "                  "  32-146        " 

Cross  area  of  the  chimney,                 .                          .  34-039       " 

Height  of  the  chimney  above  the  grate  bars,  55  feet. 

Capacity  of  steam  room  in  the  three  boilers,  2440  cu.  ft. 

Weight  of  the  three  boilers  without  chimney  and  grate  bars,  213,256  lbs. 

Weight  of  water  in  the  three  boilers  at  12  inches  above 

flues,  and  at  250°  Fahr.,                   .  121,200  " 

"With  these  boilers  during  the  last  three  years'  cruize  of  the  vessel 
in  the  East  Indies  and  China  Sea,  there  was  obtained  the  following 
mean  results,  namely : — 

Number  of  pounds  of  Pennsylvania  anthracite  consumed  per  hour,  2115-00 

"  "  "  "  persq.  ft.  of  grate,  10  69 

Waste  in  ashes,  clinker,  and  fine  coal,         .  .  25  per  centum. 

Pounds  of  water  evaporated  per  pound  ofanthracite  from  tem.of  100°  F.,  6  00 

"  "  "  combustible  "  "  8-00 

The  economic  evaporation  by  the  new  horizontal  fire  tube  boiler, 
according  to  the  experiments  referred  to,  exceeds  the  above  by  llj 
per  centum,  making  the  comparison  by  weight  of  combustible  ;  and  by 
11 J  per  centum  if  it  be  made  by  weight  of  coal :  while  the  evaporation 
by  the  vertical  water  tube  boiler  exceeds  it  by  31|  per  centum  per 
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unit  of  vreight  of  combustible;  and  by  291  per  centum  per  unit  of 
weight  of  coal. 

By  the  change  of  boilers  the  ship  carries  in  the  same  space  as  ori- 
ginally allotted  to  the  machinery  and  fuel,  40  tons  more  coal,  increas- 
ing the  quantity  from  320  to  3G0  tons. 

The  aggregate  weight  of  the  original  boilers  and  water  was  l-lO/j 
tons  ;  with  the  present  boilers  this  weight  is  115, ''j  tons. 

It  will  bo  perceived  that  while  with  the  present  boilers,  the  aggre- 
gate weight  of  boilers,  water,  and  fuel  exceeds  the  aggregate  weight 
of  the  original  boilers,  water,  and  fuel  by  only  6g  tons,  the  time  that 
the  vessel  can  steam  at  the  rate  of  175  geographical  miles  per  twenty- 
four  hours,  has  been  increased  from  14  to  18  days. 

The  original  boilers  were  about  eiglit  years  old,  and  the  middle  and 
lower  return  flues  and  their  connexions,  comprising  about  two-thirds 
of  the  total  heating  surface,  were  covered  during  the  whole  cruize  with 
old  scale  varying  from  ,'3  to  \  inch  thick.  This  surface  was  inaccessi- 
ble for  scaling,  and  from  the  condition  of  the  seams  it  would  have  been 
injudicious  to  have  attempted  it.  No  new  scale  was  formed  during  the 
cruize,  as  the  surface  condenser  operated  satisfactorily. 

Navy  Yard,  New  Yvrlc,  June  24,  1859. 
Hon.  Isaac  Toucey,  Secretary  of  the  Navy. 

Sir  : — In  obedience  to  your  order  of  May  17th,  1859,  the  under- 
signed have  experimented  with  the  vertical  water  tube  and  the  hori- 
zontal fire  tube  boilers  on  board  the  U.  S.  Steamer  "  San  Jacinto," 
in  the  manner  and  for  the  purpose  therein  directed :  and  have  the  honor 
to  submit  the  details  of  the  experiments  and  their  results  in  the  fol- 
lowing       REPORT. 

Before  giving  an  account  of  the  manner  of  conducting  the  experi- 
ments, and  the  data  obtained — it  will  be  satisfactory  to  preface  it  with 
the  following  brief  description  of  the  boilers  and  engines  employed. 

Boilers. — The  two  boilers  had  precisely  the  same  shell,  both  as  re- 
gards form  and  dimensions.  Also,  the  furnaces,  ash-pits,  doors,  and 
smoke  connexions  were  precisely  alike,  and  the  grate  bars  were  cast 
from  the  same  pattern.  The  minimum  calorimeter  or  area  for  draft 
through  the  tubes  was  likewise  the  same  in  both  boilers  ;  the  fire  grate 
surface  employed  was  of  the  same  area ;  and  both  boilers  delivered  in 
common  into  one  smoke  pipe,  placed  at  the  centre  of  their  length,  and 
immediately  over  the  fire  room.  The  boilers  were  situated  in  the  ves- 
sel face  to  face,  with  a  fire  room  81-  feet  wide  between  them,  and  ex- 
tending in  the  direction  of  the  vessel's  length. 

As  regards  dimensions,  the  only  difference  between  the  boilers  was 
in  the  heating  surface,  which  was  considerably  the  greatest  with  the 
vertical  water  tube  boiler. 

As  regards  design,  the  only  difference  between  the  boilers  was  in 
the  arrangement  of  the  tubes,  which  in  one,  was  according  to  the  type 
known  as  the  English  tubular  or  the  horizontal  fire  tube  boiler  ;  while 
in  the  other,  it  was  according  to  the  patent  of  Chief  Engineer,  Daniel 
B.  Martin,  U.  S.  N.,  and  is  of  the  vertical  water  tube  type. 
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In  both  boilers  the  relative  positions  of  tubes  and  furnaces  are  the 
same,  the  tubes  being  placed  immediately  over  the  furnaces;  and  in 
both  boilers  the  tubes  occupy  sensibly  the  same  space,  namely :  a 
length  of  7  feet,  a  breadth  of  3  feet,  and  a  height  with  the  horizontal 
fire  tubes  of  37  inches,  and  with  the  vertical  water  tubes  of  33  inches ; 
but  this  difference  of  4  inches  is  compensated  by  the  greater  distance 
between  the  tubes  and  furnace  crown  indispensably  necessary  with  the 
latter. 

The  comparative  dimensions  and  weights  of  the  boilers  will  be  found 
in  the  following  Table: 

Dimensions  and  Weishts  of  Boilers. 


English 

Martin's 

horizontal 

vertical 

fire  tube 

water  tube 

boiler. 

boiler. 

Width  of  boiler  (fore  and  aft  direction  of  ihe  vessel,)  in  feet 

and  inches,              ..... 

21   3 

21   3 

Length  of  boiler  (athwartships)  at  furnaces  in  ft.  and  ins., 

10  6 

10  6 

"                  "                   "            extreme          "              " 

11   6 

11   6 

Height  of  boiler  exclusive  of  steam  chimney  in  ft.  and  ins., 

11   3 

11   3 

"              inclusive             "                    "             " 

13  3 

13  3 

Number  of  furnaces,                .... 

6 

6 

Width  of  fire  grate  in  each  furnace  in  feel, 

3 

3 

Length                   "                          "... 

6 

6 

Aggregate  area  of  fire  grate  surface  in  square  feet. 

108 

108 

Heating  surface  in  the  six  furnaces,             in  square  feet, 

289-20 

289-20 

•'                   "         back  smoke  connexion,       " 

159-36 

119-36 

"                    "          front                   "                      " 

136-40 

106-40 

"                   "         tubes  measured  on  their  exterior  cir- 

cumference in  square  feet. 

2282-67 

2332-64 

"                    "          tubes  measured  on  their  interior  cir- 

cumference in  square  feet. 

2078-92 

2111-00 

"                    "         sides,  tops,  and  bottoms  of  the  tube 

boxes  in  square  feet. 

447-65 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  exterior  circumference  in  square  feet. 

2867-63 

3295-25 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  interior  circumference  in  square  feet, 

2663-88 

3073-61 

Number  of  brass  tubes,                  .... 

414 

1620 

External  diameter  of  the  tubes  in  inches. 

3 

2 

Internal          "                   "                .              .              .              . 

2-732 

1-810 

Length,  in  inches  of  the  tubes,  extreme. 

m 

33 

Thickness  of  metal  of  the  tubes  in  inches, 

0-134 

0-095 

Weight  of  the  tubes  in  pounds. 

lOUo 

9856 

Calorimeter  or  area  for  direct  draft  through  the  tubes  in 

}    16-854  5 

16-889  front 

square  feet,              ..... 

^   16-854  I 

2 1-555  back. 

Diameter  of  smoke  pipe  in  feet  and  inches. 

6  4 

6  4 

Height             "                 "                 "           above  fire  grate. 

51   6 

51   6 

Steam  room  measured  from  nine  inches  above  top  of  tubes 

in  cubic  feet,           ..... 

735 

776 

Weight  of  water  in  boiler  at  250°  Fahr.,  measured  from  9 

inches  above  top  of  tubes  in  pounds,     . 

46600 

39200 

Weight  of  boiler  exclusive  of  water,  grate  bars,  and  valves, 

but  inclusive  of  tubes  in  pounds, 

86412 

86860 

Length  occupied  by  the  tubes  in  each  boiler  in  inches. 

84} 

84i 

Height 

37 

33 

Space  between  crown  of  furnace  and  bottom   of  tubes   in 

inches,                ..... 

7 

9 
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Engines. — The  engines  are  geared,  and  tlie  cylinder  valves  are  of 
the  usual  double  poppet  kind.  The  steam  is  cut  off  by  the  steam  valve 
with  tlie  adjustable  arrangement  patented  by  Allen  k  AVells.  The  two 
cylinders  are  connected  upon  the  driving  shaft  at  right  angles  to  each 
other ;  and  they  have  in  common  one  surface  condenser  constructed 
according  to  the  patent  of  J.  P.  Pirsson. 

The  following  are  the  dimensions  required  to  be  known  in  connex- 
ion with  the  experiments,  namely: — 

Diameter  of  the  forward  cylinder,               .                         .  70^  inches. 

after              "           .                           ,  70|      « 

Stroke  of  piston  of  both  engines,                  .                           .  4  feet. 

Aggregate  area  of  both  pistons,  .  .  7752  sq.  ins. 
Space  displacement  of  the  pistons  of  both  engines  per  stroke,  2I5'33  cu.  feet. 
Space  comprised  between  pistons  and  cut  olf  valves  at  one 

end  of  both  cylinders,                         .                           .  961          " 
Total  space  filled  with  sleajn  of  the  final  cylinder  pressure, 

per  stroke  of  both  pistons,     .                          .  225-94         " 

Mode  of  Conducting  ExjJeriments. — The  experiments  were  made  to 
determine  the  relative  evaporative  elEciencies  of  the  two  boilers  under 
the  conditions  of  actual  practice  on  board  marine  steamers.  For  this 
purpose  a  short  experiment  would  be  valueless  from  the  impossibility 
of  knowing  whether  the  condition  of  the  fires  was  exactly  the  same  at 
the  commencement  and  at  the  end — from  the  inequality  in  firing — from 
the  different  proportions  of  refuse  found  even  in  different  shovelfulls  from 
the  same  heap  of  coals — from  fluctuations  in  the  draft — from  the  losses 
by  cleaning  the  furnaces — and  from  the  different  quantitiesof  air  in  pro- 
portion to  fuel  admitted  at  different  times.  It  was,  therefore,  considered 
necessary  that  the  experiments  with  each  boiler  should  continue  uninter- 
ruptedly four  days  or  ninety-six  hours.  The  weight  of  water  evapo- 
rated was  to  be  ascertained  from  the  steam  pressure  in  the  cylinder  at 
the  end  of  the  stroke  of  piston  as  given  by  the  indicator.  The  cost  of 
this  evaporation  was  the  weight  of  combustible  consumed ;  by  combus- 
tible is  meant  the  remainder  of  the  coal  after  deducting  the  refuse 
withdrawn  from  the  furnaces  as  ashes,  clinker,  and  fine  coal. 

The  evaporation  as  thus  determined,  though  relatively  correct,  is 
not  absolutely  so  ;  because  it  is  exclusive  of  the  steam  condensed  in 
the  boiler,  in  the  steam  pipes,  in  the  cylinders,  &c.,  and  of  the  loss  of 
heat  by  priming  and  leakage  ;  but  on  the  other  hand,  the  evaporatioa 
measured  by  water  in  a  tank  previous  to  its  entering  the  boiler  would 
also  be  incorrect  from  the  loss  by  priming  and  from  leakage.  The  tank 
measurement  gives  too  great  an  evaporation,  the  indicator  measurement 
too  small  a  one  ;  but  the  latter  is  the  most  useful  practically,  because 
the  most  convenient  and  habitually  employed  ;  in  effect,  it  is  only  com- 
parative results  that  could  be  obtained  in  either  case,  and  they  are 
all  that  are  practically  needed. 

The  experiments  were  conducted  in  precisely  the  same  manner  with 
both  boilers,  and  as  follows,  namely :  At  the  commencement  no  ac- 
count was  taken  of  the  coal  required  to  raise  steam,  or  of  the  tempera- 
ture of  the  water  in  the  boilers ;  but  after  steam  was  raised  to  22  lbs. 
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per  square  inch  pressure  above  the  atmosphere,  the  level  of  the  water 
in  the  boilers  "was  noted,  the  condition  of  the  fires  estimated  as  nearly 
as  possible  by  the  eye,  and  the  engines  started.  At  the  end  of  each 
experiment,  the  water  in  the  boiler  and  the  condition  of  the  fires  were 
left  as  at  the  commencement.  The  experiments  with  both  boilers  were 
begun  and  ended  at  mid-da}',  and  continued  uninterruptedly  ninety- 
six  hours.  During  that  time,  the  boiler  steam  pressure  and  the  vacuum 
in  the  condenser  by  barometer  gauges  were  noted  every  fifteen  min- 
utes, and  at  the  close  of  each  hour  there  was  recorded  for  that  hour 
the  mean  steam  pressure,  vacuum,  temperature  of  engine  and  fire- 
rooms,  of  the  salt  and  fresh  water  hot-wells,  and  of  the  injection  water; 
also  the  weight  of  coal  thrown  into  the  farnaces,  and  the  weight  of 
dry  refuse  in  ashes,  clinkers,  and  fine  coal  withdrawn.  Each  hour  an 
indicator  double  diagram  was  taken  from  both  cylinders,  and  from  the 
mean  of  the  final  pressures  as  given  by  these  diagrams  the  evaporation 
was  calculated.  Owing  to  excessive  condensation  in  the  cylinders  and 
the  continual  discharge  by  their  relief  valves  of  the  resulting  fresh 
water,  the  surface  condenser  gave  a  deficit  of  one-sixth,  that  is  to  say,  it 
returned  to  the  boiler  as  distilled  water,  five-sixths  of  the  steam  leaving 
it.  At  the  commencement  of  each  experiment  the  boiler  was  filled  with 
sea  water,  and  at  the  expiration  of  every  hour  the  saturation  was  record- 
ed, and  also  the  number  of  inches  in  depth  of  water  blown  oft'  to  main- 
tain it  at  Ij  times  the  natural  concentration.  Every  pound  of  the  coal 
and  refuse  was  carefully  weighed  by  a  steelyard.  The  number  of  double 
strokes  made  by  the  piston  was  taken  by  a  self-registering  counter. 
The  indicators  were  excellent  instruments,  and  every  precaution  was 
taken  to  insure  exact  similarity  of  circumstance  with  both  boilers.  The 
cut-ofFs  set  to  cut  oft"  the  steam  in  the  cylinders  at  y*|j^j  of  the  stroke 
of  piston  from  the  commencement,  were  secured  to  prevent  accidental 
alteration.  The  throttle  (a  butterfly  valve)  was  kept  unchanged  at  two 
holes  open,  eight  holes  being  wide  open.  The  same  fireman  fired  both 
boilers  and  the  same  assistant  engineers  directed  them. 

The  experiments  were  first  made  on  the  horizontal  fire  tube  boiler; 
they  were  begun  at  noon  on  the  10th  of  .June,  and  after  being  com- 
pleted, the  steam  was  shut  oft"  from  it  and  let  on  from  the  vertical  water 
tube  boiler  without  stopping  the  engines.  The  piston  and  cylinder 
valves  of  both  engines  on  being  tried  at  the  termination  of  the  experi- 
ments, noon  June  18th,  exhibited  no  sensible  amount  of  leakage. 

The  coal  used  was  hard  Pennsylvania  anthracite  of  very  indi3"erent 
quality,  giving  for  a  mean  with  slow  combustion  and  careful  firing,  the 
excessive  amount  of  over  2.3  per  centum  of  dry  refuse. 

In  the  following  Table  will  be  found  the  complete  data  and  results 
of  the  experiments : 
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Data  and  Results  of  the  Experimtnts, 


English 

Martin's 

horizontal 

vertical 

DATA* 

fire  tube 

water  lube 

boiler. 

boiler. 

Duration  of  the  experiments  in  consecutive  hours, 

96 

96 

Total  number  of  double  strokes  of  pistons  made  by  the  en- 

gines per  counter,          .... 

62518 

64196- 

Mean  number  of  double  strokes  of  pistons  made  per  miuute 

by  engines,        .             .             . 

10S54 

11-145 

Mean  pressure  of  steam  in  boiler  in  pounds  per  square  inch 

above  atmosphere,                .... 

10-43 

11-41 

Mean  vacuum  in  condenser  in  inches  of  mercury,  per  baro- 

meter gautfc,                  .    *         . 

21-48 

20-80 

Total  number  of  pounds  of  anthracite  consumed, 

100436-00 

9251200 

"                   "            refuse  in    ashes,  clinkers,  and 

fine  coal. 

24908-00 

24178-00 

"                   "            combustible  consumed, 

75528-00 

68334-00 

Per  centum  of  the  anthracite  in  refuse, 

24-80 

26-14 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  commencement  of 

stroke,                 ..... 

l'J-44 

10-40 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  point  of  cutting  off. 

16-40 

17-20 

Mean  pressure  above  zero,  f;er  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  at  end  of  stroke  of  piston. 

9-11 

9-50 

Mean  gross  effective  pressure  on  pistons  in  pounds  per  sq. 

inch,  per  indicator,        .... 

9-18 

9-63 

Mean  back  pressure  above  zero  against  pistons  in  pounds 

per  square  inch,  per  indicator, 

5-50 

5-75 

Mean  gross  horse  power  developed  by  the  engines. 

187-25 

201-696 

Mean  number  of  pounds  of  anthracite  consumed  per  hour. 

1046-21 

963-67 

per  square  foot  of  grate, 

9-687 

8-923 

Mean  temperature  in  degrees  Fah.  of  the  engine  room, 

96 

lOfi 

"                   "                   "         on  deck. 

61 

74 

"                   "                   "         of  the  tire  room. 

99 

112 

"                   "                   "         salt  water  hot-well, 

100 

102 

"                   "                   "         fresh             " 

100 

100 

"                    "                   "         injection  water. 

62 

65 

Total  number  of  pounds  of  water  blown  out  of  boiler  to 

keep  the  saturation  at  -^. 

68424 

123144 

RESULTS. 

Number  of  pounds  of  water  evaporated  from  feed  water  tem- 

perature of  100°  Fah.,  calculated  from  the  steam  pres- 

sure in  cylinder  at  end  of  stroke. 

663629-007 

705468-426 

Number  of  pounds  of  water  evaporated  from  feed  water  tem- 

perature of  100°  Fah.,  due  to  the  weight  of  boiler 

water  blown  off,                     .... 

8183-448 

14857-488 

Total  numberof  pounds  of  water  evaporated  from  feed  water 

temperature  of  100°  Fah., 

671813-455 

720325-914 

Pounds  of  water  evaporated  from  feed  water  temperature  of 

100°  Fah.  by  one  pound  of  abthracite. 

6-689 

7-786 

Pounds  of  water  evaporated  from  feed  water  temperature  of 

100°  Fah.  by  one  pound  of  combustible, 

8-895 

10-541 

Comparative  advantages  and  disadvantages. — We  are  directed  by 
your  order  to  report  to  the  Department  the  relative  advantages  and 
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disadvantages  of  the  two  kinds  of  boiler  as  regards  space  occupied, 
Aveight,  cost,  accessibility  for  cleaning  and  repairs,  durability,  evapo- 
rative efficiency,  and  the  relative  quantities  of  steam  that  can  be  fur- 
nished in  equal  times. 

1st,  As  regards  space. — In  the  particular  specimens  experimented 
on,  the  space  occupied  by  both  types  of  boiler  was  equal ;  but  not  so 
the  area  of  contained  heating  surface.  If  the  proper  measure  of  that 
surface  be,  as  we  think  it  is,  the  extent  exposed  to  the  reception  of 
heat  from  the  products  of  combustion,  then  the  heating  surface  in  the 
vertical  water  tube  boiler  exceeded  that  in  the  horizontal  fire  tube 
boiler  by  nearly  23J  per  centum  of  the  latter.  If,  however,  it  be  mea- 
sured by  the  extent  from  which  water  is  evaporated,  then  the  supe- 
riority will  still  remain  with  the  vertical  water  tube  boiler  but  reduced 
to  71  per  centum. 

2d,  As  regards  the  weights  of  the  two  boilers. — By  referring  to  the 
table  of  their  dimensions  and  weight.s,  it  will  be  seen  that  in  this 
respect  the  experimental  boilers  were  nearly  equal,  the  horizontal  fire 
tube  having  a  slight  advantage  in  lightness ;  but  if  the  aggregate 
weight  of  boiler  and  contained  water  at  a  steaming  level  be  compared, 
then  the  vertical  water  tube  has  a  superiority  of  nearly  5^  per  centum 
over  its  competitor. 

oJ,  Cost. — In  this  particular  the  horizontal  fire  tube  boiler  is  slightly 
the  cheapest,  but  the  difference  is  unimportant. 

4th,  Accessibility  for  cleaning  and  repairs. — For  the  removal  of  scale 
or  any  insoluble  sediment  on  the  water  surfaces  of  the  tubes,  the  ver- 
tical water  tube  boiler  has  a  decisive  superiority,  from  the  complete  and 
easy  manner  in  which  the  entire  of  those  surfaces  can  be  reached  by 
a  scaling  tool  and  cleaned  mechanically.  With  the  horizontal  fire 
tube  boiler,  this  operation  is  very  tedious  and  difficult,  and  at  the  best 
is  only  partial.  It  may,  indeed,  be  said,  that  the  whole  of  the  hori- 
zontal tubes  cannot  be  scaled  without  the  removal  of  a  portion  of  them: 
and  from  the  fact  of  their  becoming  more  and  more  coated  with  scale 
as  their  age  increases,  their  evaporative  efficiency  will  be  continuousl}' 
impaired  to  the  extent  of  the  loss  of  heat  thus  intercepted.  On  the 
other  hand,  the  horizontal  fire  tubes  are  much  more  easily  and  com- 
pletely swept  of  soot  and  deposit  from  the  furnaces  ;  they  are  also  more 
easily  plugged  when  leaking.  Furthermore,  they  are  only  about  one- 
fourth  the  number  of  the  vertical  water  tubes,  and  the  liability  to  leak- 
age is  correspondingly  lessened,  but  this  liablity  is  so  trifling  as  to  be 
of  no  value  in  a  practical  estimate.  The  remaining  portions  of  both 
boilers  are  equally  accessible  for  cleaning  and  repairs. 

5th,  Durability. — We  have  no  data  on  which  to  base  an  opinion  in 
this  respect,  but  we  believe  both  boilers  to  be  about  equal. 

Gth,  Evaporative  efficiency. — The  relative  evaporative  efficiency  as 
given  by  tho  experiments,  applies  rigorously  only  to  the  particular  spe- 
cimens of  the  types  of  boiler  employed,  with  their  peculiarities  of  pro- 
portion, and  under  the  conditions  of  the  trials.  Under  other  conditions, 
and  with  other  proportions,  the  relative  evaporative  efficiency  would 
doubtless  be  different,  and  in  direction  as  determined  by  better  or  worse 
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proportions,  and  by  conditions  more  or  less  favoraLle  for  one  kind  of 
boiler  over  the  other.  The  proportions  given  to  both  boilers  in  the 
present  ease,  however,  are  such  as  are  now  generally  approved  in  prac- 
tice. 

With  these  proportions,  and  under  the  actual  conditions  of  the  trials, 
the  evaporative  efficiency  of  tlie  vertical  water  tube  boiler  exceeds  that 
of  the  horizontal  fire  tube  by  18  J  per  centum  of  the  evaporation  of  the 
latter,  making  the  comparison  by  weight  of  combustible  consumed  ; 
and  bv  16?  per  centum  if  the  comparison  be  made  by  weight  of  coal 
consumed  ;  the  former  is,  of  course,  the  proper  result. 

7th,  Relative  quantities  of  steam  that  can  be  furnished  in  equal 
times  hy  the  two  boilers. — In  this  respect  the  superiority  remains  with 
the  horizontal  fire  tube  boiler  in  which  the  combustion  of  the  fuel  can 
be  forced  to  a  considerably  greater  extent  than  in  the  vertical  water 
tube  boiler.  The  additional  steam,  however,  thus  obtained,  will  be  at 
a  greater  pi-o  rata  cost  of  coal ;  but  we  have  no  data  to  determine 
either  the  increased  quantity  or  its  increased  cost. 

Finally,  in  view  of  the  much  greater  evaporative  efficiency  of  the 
vertical  water  tube  boiler,  and  of  the  facility  and  completeness  with 
which  it  may  be  scaled — the  two  qualities  of  paramount  importance 
with  marine  boilers — we  w"ould  express  our  decided  opinion  that  its 
superiority  over  the  horizontal  fire  tube  boiler  is  so  strongly  mai-ked 
as  to  unquestionably  entitle  it  to  the  preference. 

AYe  have  the  honor  to  be,  sir,  with  great  respect. 
Your  obedient  servants, 

B.  F.  IsHERWooD,         Wm.  E.  Everett, 
James  W.  King,  John  Faron, 

Chief  Engineers,  U.  S.  N. 


On  the  Relative  Values  of  CoJce  and  Coal  in  Locomotive  Engines.* 
I]y  Benjajiin  Fotuergill. 

Having  attended  a  meeting  in  the  Society's  rooms,  on  2d  December, 
3857.  and  taken  part  in  the  discussion  relating  to  the  use  of  coke  and 
(^oal  in  the  furnaces  of  steam  engine  boilers,  I  then  undertook  to  lay 
before  its  members  the  results  of  a  series  of  experiments  which  I  had 
made  with  coke  and  coal  in  locomotive  engines  in  corroboration  of  the 
truth  of  my  assertions : 

First,  That  coal  was  decidedly  superior  to  coke  in  respect  to  heating 
power,  and  consequently  more  economical. 

Second,  That  a  plentiful  supply  of  steam  could  be  generated  by  the 
use  of  coal  for  working  engines  at  high  velocities  and  for  drawing  heavy 
trains. 

Third,  The  capabilities  of  coal-burning  engines  for  consuming  their 
own  smoke :  and, 

*  From  tht;  Jour,  of  the  Society  of  Arts,  Xo  3S9. 
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Foui-th,  The  increased  durability  of  fire-boxes  and  tubes  when  coal 
was  used. 

On  that  occasion  I  stated,  that  my  experiments  had  been  conducted 
upon  the  London  and  South  Western  Railway,  and  were  made,  at  the 
request  of  the  directors,  to  ascertain  the  value  of  an  invention  which 
had  been  patented  by  their  Locomotive  Superintendent,  Mr.  Joseph 
Eeattie.  This  contrivance  will  be  readily  understood  by  referring  to  the 
drawings  on  the  walls,  where  the  fire-box  is  shown  in  section,  divided 
transversely  into  two  compartments  by  an  inclined  water  space  mid- 
feather  or  diaphragm,  and  a  dependent  water  space  hanging  from  the 
roof.  Both  compartments  are  arclied  over  with  fire  tiles  at  narrow  in- 
tervals apart.  The  boiler  is  constructed  with  a  combustion  chamber, 
extending  to  about  one-half  its  length,  and  it  has  a  vertical  mid-feather 
or  diaphragm  in  the  centre  running  parallel  with  its  sides.  The  other 
half  is  supplied  with  tubes  in  the  ordinary  manner.  The  object  of  this 
contrivance  is  to  increase  the  amount  of  direct  heating  surface  and  to 
diminish  the  indirect  or  tube  surface,  whilst  the  combustion  chamber 
affords  sufficient  space  for  the  introduction  of  a  series  of  fire  tiles,  for 
the  purpose  of  retaining  a  portion  of  the  heat  given  oft"  from  the  com- 
bustion of  the  gases  in  the  fire-box,  and  for  diffusing  the  unconsumed 
carbon  as  well  as  effecting  a  complete  mixture  of  the  air  with  the  gases, 
and  thereby  producing  a  mass  of  flame  which  is  brought  in  contact 
with  the  direct  heating  surface  of  tlie  combustion  chamber  before  it 
enters  the  tubes,  at  the  same  time  preventing  practically  s;ich  an  es- 
cape of  smoke  from  the  chimney  as  could  be  deemed  a  nuisance. 

The  back  or  first  furnace  is  the  most  actively  worked,  the  second 
being  intended  to  carry  incandescent  fuel.  The  ash  pans  are  furnished 
with  dampers  for  the  admission  of  air  when  necessary;  and  this  is  also 
admitted  through  the  small  apertures  in  the  fire  doors  and  througji 
hollow  stays  in  the  fire-box. 

In  addition  to  the  mechanical  contrivances  referred  to,  Mr.  Beattie 
has  another  of  considerable  importance  for  using  a  portion  of  the  ex- 
haust steam  for  heating  the  feed  water  before  it  enters  the  boiler,  and 
as  I  have  tried  both  his  contrivances  for  this  desirable  object,  I  need 
only  refer  to  the  one  represented  on  the  drawing,  whicii  shows  the 
pipes  for  conveying  the  water  and  steam  to  the  tank  under  the  foot- 
plate of  the  engine,  from  which  the  feed-pumps  receive  their  supply. 
The  water  is  received  on  to  a  perforated  plate  in  this  tank,  and  in  its 
descent  comes  in  contact  with  and  condenses  the  steam,  and  thereby 
becomes  heated ;  the  supply  of  water  is  regulated  by  the  ball-tap  or 
valve,  and  the  steam  is  admitted  or  shut  ofl"- whenever  the  engine  driver 
has  occasion  to  supply  or  shut  oft"  the  feed-water  to  the  boiler. 

In  the  course  of  my  first  series  of  experiments,  I  have  used  the 
feed-water  supplied  by  Mr.  Beattic's  apparatus,  at  a  temperature  of 
196°. 

I  may  here  observe  that  I  was  anxious  to  obtain  an  analysis  of  the 
fuel  used  by  the  London  and  South  Western  Railway  Company,  and 
the  more  so  as  I  found  they  manufactured  their  own  coke  from  "Ram- 
say's Coking  Coal"  (Newcastle),  which  is  of  a  superior  quality;  and 
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as  it  ■was  desirable  to  ascertain,  as  far  as  possible,  whether  the  coke  or 
the  coals  which  were  supplied  to  me  contained  the  greatest  amount  of 
sulphur,  I  sent  samples  of  each  to  Mr.  Dugald  Campbell,  Analytical 
Chemist  to  the  Brompton  Hospital,  and  he,  after  a  careful  examina 
tion,  furnished  me  with  the  following  statement,  viz : — 

"The  samples  I  received  were  four  in  number,  and  marlied  as  follows: — 

No.  1. — Ramsay's  coking  coal. 

No.  2.— Coke. 

No.  3. — Llanguathog  Merthyr,  shipped  Swansea,  Nealh,  and  Cardiff. 

No.  4 — Griff  coal. 

"No.  1. — Ramsay's  Coking  Coal — Is  of  a  jet  sparkling  appearance,  and  is  broken 
up  without  much  difficulty  by  the  fingers  into  rather  thick  layers,  between  most  of  which 
are  thin  plates  of  iron  pyrites,  which,  I  may  state,  is  a  compound  of  iron  and  sulphur, 
in  the  proportion  of  one  of  the  former  to  two  of  the  latter.  When  the  coal  is  reduced 
to  a  very  iinc  powder — in  which  state  it  is  required  for  analysis— its  jet  black  appear- 
ance gives  place  tu  a  considerable  brown  tint,  which  indicates  it  to  be  of  a  bituminous 
character. 

"  This  coal  is  rather  above  the  usual  density  of  Newcastle  coal,  being  1279,  water 
taken  as  lOUO. 

"The  analysis  in  100  parts  is  as  follows  : — 

Carbon,  .                           .                           .                  85-57 

Hydrogen,  .                          .                          .       5-68 

0.\ygen,  .                            .                           .                     307 

Nitrogen,  .                         .                         .       1-48 

Sulphur,  .                          .                          .                    1'4C 

Moisture,  .                          .                         .       O'U 

•Ash,  .                          .                         ,                   2-00 


10000 


"'fhc  calorific  value  of  a  substance  is  generally  estimated  in  two  ways;  firstly,  by 
calculating  from  its  ultimate  analysis  what  quantity  of  water  a  known  weight  of  the 
fuel  would  evaporate  from  212°  Fah. ;  and,  secondly,  by  ascertaining  how  much  oxide 
of  lead  is  capable  of  being  reduced  to  the  metallic  state  by  a  known  quantity  of  the  fuel. 

"These  experiments  when  conducted  upon  the  dilferent  specimens  of  fuel  under  pre- 
cisely similar  circumstances,  which  has  been  the  case  in  this  instance,  give  results  ex- 
tremely useful  for  comparing  the  economic  value  of  the  fuel.  By  such  means,  1  lb.  of 
No.  1  Ramsay's  coking  coal  was  found  to  be  capable  of  evaporating  15-18  lbs.  of  water 
from  a  temperature  of  212°  Fah.,  and  1  lb.  of  reducing  34-99  lbs.  of  metallic  lead  from 
the  oxide. 

"No.  2. — Coke  made  from  Ramsay's  Coking  Coal. — The  specimen  I  received  of  this 
substance  was  a  thin  column,  which,  from  its  appearance,  must  have  occupied  a  space 
from  the  top  to  the  bottom  of  the  coke  in  the  coking  furnace.  An  average  sample  was 
selected  from  this  for  examination,  and  the  results  obtained  were  as  follows  : — 

•'  Density  of  coke  1055,  water  being  1000.    The  analysis  in  100  parts, 

Carbon,  .                         .                         .                 86-91 

Hydrogen,  .                           .                           .        1-32 

Oxygen,  .                           .                           ,                     0-10 

Nitrogen,  .                          .                         ,       0-80 

Sulphur,  .                           .                           .                     1-94 

Moisture,  .                         .                         ,1-28 

Ash,  .                          .                         .                   7-65 

100-00 


"  One  pound  of  this  coke  is  capable  of  evaporating  from  212°  Fah.  12-78  lbs.  of  water; 
and  1  lb.,  of  reducing  from  the  oxide  of  lead  31-35  lbs.  of  metallic  lead. 
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"  No,  3. — Llanguathog  Mertdyr. — This  coal   has  a   bright  sparkling  appearance, 
resembling  to  some  extent  (No.  1)  Ramsay's  coal  ;  but  it  is  rather  more  dense,  and  not 
so  easily  broken;  when  broken,  however,  the  layers  are  not  so  thick,  and  between  them 
no  iron  pyrites  are  visible,  but  thin  plates  of  silicate  of  lime  are  occasionally  noticed. 
"  Density  of  coal  1333;  water  1000.    The  analysis  in  100  i)arts, 

Carbon,  .  .  .  89-16 

Hydrogen,  .  .  .       406 

Oxygen,  >  .  .  1'6.'> 

Nitrogon,  .  .  .1-21 

Sulphur,  .  .  .  1-39 

Moisture,  .  .  .       0-67 

Ash,  .  .  .  1-86 


100-00 


"  One  pound  of  this  coal  is  capable  of  evaporating  from  212°  Fah.,  14-7i  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  34-74  lbs.  of  metallic  lead. 

"  No.  4. — 'Griff'  Coal. — This  is  a  coal  of  a  dull  appearance,  dense  and  hard,  with 
a  concoidal  fracture,  diflerent  from  either  of  the  other  two  coals. 


'  Density  of  coal  1341 

water 

1000. 

The  analysis  in  100  parts, 

Carbon, 

66-21 

Hydrogen, 

.       4-09 

Oxygen, 

11-07 

Nitrogen, 

.        113 

Sulphur, 

1-0  I 

Moisture, 

.       9-23 

Ash, 

7-26 

100-00 

"  One  pound  of  this  coal  is  capable  of  evaporating  from  212°  Fah.  9-8  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  25-14  lbs.  of  metallic  lead. 

"Table  of  Foregoixg  Results: — 


No.  1. 

No.  2. 

No.  3. 

Ramsay's 

Coke  from 

Llanguathog 

No.  4. 

Coking  Coal. 

Ramsay's 
Coking  Coal. 

Merthyr 
Coal. 

Griff  Coal. 

1 

Density, 

1-279 

1-055 

1-333 

1-341 

Carbon,   . 

85-57 

86-91 

89-16 

66-21 

Hydrogen,    . 

5-68 

1-32 

4-06 

409 

Oxygen, 

3-07 

0-10 

1-65 

11-07 

Nitrogen, 

1-48 

0  80 

1-21 

1-13 

Sulphur, 

1-46 

1-94 

1-39 

1-01 

Moisture, 

0-74 

1-28 

0-67 

9-23 

Ash, 

2-00 

7-65 

1-86 

7-26 

100-00 

100-00 

100-00 

100-00 

Pounds  of  water  ~| 
which  Ub.offuel  ! 

would  evaporate  f 

15-18 

12-78 

14-74 

9-8 

from  212°  Fah.,  J 

Pounds  of  lead  i 

reduced   by  1  lb.  > 

34-99 

31-35 

34-74 

25-14 

of  fuel.                  ) 

"In  glancing  at  the  above  table,  the  first  thing  that  arrests  the  attention  is  the  pro- 
portion of  sulphur  being  greater  in  the  coke  than  in  the  coal  from  which  it  was  made, 
and  by  nearly  half  a  per  cent. 
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".It  appears  from  my  analysis  that,  although  in  coking  coal  there  may  he  a  notable 
loss,  in  the  per  ccniage  of  carbon,  hydrogen,  oxygen,  and  nitrogen,  in  the  coke,  yet  the 
sulphur  has  not  only  not  decreased,  but  has  actually  increased  in  the  per  centage.  I  find 
in  the  coking  oven  that  not  more  than  one-twelfth  of  the  sulphur  goes  off  from  the  coal, 
whilst  the  loss  of  the  other  gases  is  upwards  of  one-third  of  the  whole. 

"  But  portions  of  the  coke  may  be  found  to  contain  a  very  much  larger  quantity  of  sul- 
phur than  I  found  in  the  above  specimen,  and  if  I  had  selected  a  piece  from  near  the  top 
of  the  column,  instead  of  taking  an  average  of  the  whole,  I  should  have  found  very  much 
more  than  I  did. 

"  The  pieces  of  coke  delivered  to  me  by  your  assistant,  which  he  told  me  he  had  t^cn 
from  the  tender  of  an  engine  in  going  down  to  Southampton,  on  the  2d  ultimo,  gave,  on 
an  average,  5-62  per  cent  of  sulphur,  and  some  which  I  selected  myself  from  the  coke- 
heap  at  the  Nine  Elms  station  gave  about  5  per  cent. 

"  The  next  peculiarity  to  be  noticed  between  the  coke  and  the  coal  from  which  it 
is  made  is,  in  the  amount  of  ash  being  very  much  higher  in  the  former  than  in  the 
latter ;  this  is  caused  by  an  excess  of  iron  and  silica  principally,  and  were  it  not  for  the 
increase  of  ash  there  would  not  be  so  very  much  difference  in  their  heating  power,  &c. 
I  can  only  account  for  this  increase  in  these  two  substances  from  their  being  volatilized 
in  the  coking  ovens,  and  entering  into  the  crevices  of  the  fuel  from  which  the  gases 
escape. 

"It  ip  common  to  find  large  quantities  of  a  hair-like  substance  adhering  to  the  coke, 
varying  in  color  from  a  light  grey  to  black;  this  is  silica,  with  a  trace  of  carbon  and  iron, 
and  which  has  been  in  a  state  of  volatilization  till  arrested  by  coming  to  a  cooler  part  of 
the  coking  oven,  where  it  has  condensed,  and  is  found  as  I  have  described  it. 

"  iVo.  3. — LLANGUATnoo  Merteyr  Coal, — You  will  observe,  is  a  coal  of  a  very  supe- 
rior quality,  and  is  nearly  equal  to  Ramsay's  coking  coal  in  heating  power,  and  has  a 
very  little  less  per  centage  of  sulphur;  but  No.  4,  'Griff  coal,  though  containing  less 
sulphur  than  either,  docs  not  possess  such  heating  power,  which  is  partly  owing  to  its 
containing  a  large  per  centage  of  water ;  this  water  is  expelled  when  the  coal  is  reduced 
to  a  fine  powder,  and  submitted  for  some  time  to  a  temperature  of  212°  Fah.  The 
moisture  m  the  other  specimens  was  determined  in  a  similar  manner. 

"  I  may  state  that  my  experiments  were  repeated,  and  great  care  was  bestowed  to 
verify  any  results  which  appeared  contrary  to  what  should  have  been  expected,  such  as 
the  larger  amount  of  ash  in  coke,  in  comparison  to  the  coal  from  which  it  was  made, 
and  the  larger  amount  of  sulphur  in  coke  than  in  coal,  tKe  general  belief  being  that  in 
the  coking  of  coal  most  of  the  sulphur  is  driven  olV." 

I  will  now  proceed  to  give  a  detailed  statement  as  to  my  mode  of 
procedure  to  ascertain  the  quantity  of  fuel  consumed  per  trip  from  the 
Waterloo  Station,  London,  to  Southampton  and  back  again,  inclusive 
of  the  quantity  used  in  getting  up  steam  in  the  morning,  and  whilst 
waiting  at  Southampton.  I  personally  inspected  the  weighing  of  the 
fuel  in  the  morning,  and  again  at  Southampton,  and  on  the  return  of 
the  engine  to  Nine  Elms  I  took  an  account  of  the  coal  which  remained 
on  the  tender,  and  I  had  the  fire-bo.x  cleared  out,  the  hot  material 
cooled  and  riddled,  and  the  worthless  portion  separated,  and  I  allowed 
the  value  in  good  coal  for  the  remainder. 

I  commenced  my  experimental  trips  witli  the  coal  engine  "Iron- 
sides," which  had  been  constructed  on  Mr.  Boattie's  patented  plans, 
for  burning  coal  only,  and  heating  tlie  feed-water,  and  took  the  10"15 
A.  M.  mail  train  from  Waterloo  to  Southampton,  and  arrived  there  at 
1"5  P.  M.  We  commenced  the  returji  journey  at  3*0  P.  M.,  and  arrived 
at  the  Waterloo  Station  at  5'58  P.  M.,  the  engine  having  performed 
the  trip  in  the  most  satisfactory  manner,  and  without  any  appearance 
of  smoke,  except  when  the  steam  had  to  be  got  up  in  the  morning,  or 
the  fires  prepared  for  the  return  journey. 

The  result  of  that  day's  trip  will  be  seen  by  referring  to  the  tabu- 
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lated  summary  opposite  November  loth,  •where  the  average  consump- 
tion of  fuel  is  shown  as  16-71  fibs,  of  coal  per  mile,  or  when  reduceil 
to  its  coke  value,  equal  to  11-14  lbs.  per  mile,  with  an  average  load 
of  12-2  carriages  per  mile,  traveling  at  an  average  speed  of  31'2o  miles 
per  hour. 

I  have  said  that  the  consumption  of  coal,  when  reduced  to  its  coke 
value,  was  equal  to  11-14  lbs.  per  mile;  in  explanation  of  my  mean- 
ing, I  beg  to  state  experience  has  proved  that,  in  order  to  make  one 
ton  of  good  coke  suitable  for  locomotive  engines,  1-|-  tons  of  the  best 
coking  coal  is  required,  and  with  some  kinds  of  coking  coal,  IJ  to  1  v 
tons  are  necessary  to  produce  one  ton  of  coke.  It  will  bo  evident  then. 
that  if  the  same  load  can  be  taken,  at  the  same  velocity  and  under  the 
same  circumstances  in  respect  to  weather,  with  equal  weights  of  fuel, 
say  with  coal  in  engines  fitted  up  with  Mr.  Beattie's  patented  contri- 
vance, and  with  coke  in  the  ordinary  class  of  engines,  a  net  saving  is 
cflfected  of  one-third,  or  33  per  cent.,  in  fuel  alone,  without  taking  into 
consideration  the  incidental  saving  consequent  on  the  construction  of 
coke  ovens,  the  interest  on  capital,  the  cost  of  their  maintenance,  and 
the  wages  of  workmen  employed  in  the  manufacture  of  coke. 

From  the  tabulated  sumniar}'  it  will  be  seen,  that  I  worked  the  coal 
engine  "  Ironsides"  for  three  days  witli  little  variation  in  respect  to 
the  quantity  of  fuel  consumed,  that  little  variation  arising  from  the 
change  in  the  weather.  I  then  selected  the  coke-burning  engine  "A^e- 
suvius,"  one  of  the  ordinary  class,  and  being  nearest  in  dimensions 
and  weight  to  the  "Ironsides,"  and  in  good  working  order,  and  with 
it  I  took  a  similar  train  (10-15)  to  and  from  Southampton,  burning 
coke  only,  and  I  adopted  the  same  course  of  proceeding  as  on  the 
former  trips,  but  witli  a  very  different  result  as  regards  the  cons'ump- 
tion  of  fuel ;  for,  on  referring  to  the  genei-al  summary,  it  will  be  seen 
that  the  average  load  was  12-1  carriages,  the  average  speed  30-27 
miles  per  hour,  while  the  average  consumption  of  fuel  was  20-62  Itis. 
of  coke  per  mile.  On  the  following  day  I  took  the  "Express"  train 
with  the  same  engine,  but  the  results  were  substantially  the  same  as 
on  the  previous  day  with  the  "mail"  train. 

Having  tried  the  "Vesuvius,"!  decided  upon  taking  another  coke- 
burning  engine  (the  "Frome,")  which  was  a  similar  class  engine  to  the 
"Vesuvius,"  in  order  to  ascertain  if  there  was  any  difference  in  the 
results  of  their  working.  On  referring  to  the  summary  of  the  trip  op- 
posite November  22d,  it  will  be  seen  that  the  consumption  of  fuel  was 
remarkably  near  that  of  the  "Vesuvius." 

I  then  determined  to  test  the  capabilities  of  another  coal-burning 
engine,  the  "Canute,"  and  compare  the  results  of  its  working  tin- 
"Express"  train  with  that  of  the  "Vesuvius."  The  load  was  ligiiter, 
averaging  0-3  carriages,  but  the  average  speed  attained  was  higher, 
being  36-70  miles  per  hour.  The  consumption  of  fuel  was  16-71  lbs. 
of  coal  per  mile,  the  coke  value  of  which  is  11-14  fts.  per  mile  against 
20-62  lbs.  per  mile  consumed  by  the  "  Vesuvius." 

The  experiments  up  to  this  period  showed  a  decided  advantage  in 
the  coal-burning  engines,  so  far  as  regarded  economy  of  fuel,  kc,  but 
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sjieetl. 
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Canute," 

2S.40 

Coal,  20-36 

Vesuvius," 

2V23 

Coke,  24-37 
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the  results  were  not  conclusive  to  my  mind,  inasmuch  as  the  engines 
had  not  worked  under  precisely  the  same  circumstances  with  respect 
to  weather  and  uniformity  of  load  and  speed.  I  therefore  obtained  a 
sufficient  number  of  carriages  to  form  two  trains  of  eiiual  size  and 
weight,  and  I  had  a  quantity  of  materials  weighed  and  placed  in  each 
of  them  equivalent  to  a  load  of  passengers.  The  coal-burning  engine 
"  Canute,"  was  attached  to  one  of  the  trains,  and  the  coke-burning 
engine  "Vesuvius,"  to  the  other.  The  weight  of  the  train,  including 
engine  and  tender,  drawn  by  "  Canute,"  was  170  tons,  8cwt.,  and  that 
drawn  by  "Vesuvius,"  1G7  tons,  12  cwt. 

The  trains  left  London  and  Southampton  within  a  few  minutes  of 
each  other,  so  that  there  could  be  no  difference  between  them  in  re- 
spect to  weather,  but  lest  either  train  should  run  heavier  than  the  other 
from  extra  friction  in  the  axle  bearings,  I  took  a  second  trip  on  the 
following  day  with  the  engines  changed  from  one  train  to  the  other. 
I  registered  the  particulars  of  each  day's  trip  separately,  but  taking 
the  average  of  the  two  days  working,  the  difference  in  respect  to  con- 
sumption of  fuel  will  be  more  readily  seen. 

Load. 

1  9  carriages. 
1  'J 

Coal  reduced  to  its  coke  value  l-3'u7,  which  shows  a  clear  saving  of 
10-80  Bis.  per  mile. 

I  subsequently  tested  the  capabilities  of  the  coal-burning  engine 
"Canute"  for  making  sufficient  steam  when  drawing  heavy  loads,  and 
as  this  engine  was  rather  heavier  than  the  coke-burning  engine  "Ve- 
suvius," I  obtained  an  additional  number  of  carriages,  and  after  they 
had  been  weighted,  I  had  twenty-eight  of  them  attached  to  the  "  Ca- 
nute," and  twenty-two  to  the  "Vesuvius,"  making  the  total  weight  of 
the  "Canute"  train  235  tons  13  cwt.,  and  that  of  the  "Vesuvius" 
train  189  tons  6  cwt.  I  was  very  desirous  of  testing  the  capabilities 
of  the  coal  engine  "  Canute"  for  drawing  a  heavy  load  up  the  incline 
from  Southampton  to  Andover  (a  distance  of  22  miles)  without  the  aid 
of  a  pilot  engine,  and  for  that  purpose  I  added  about  20  tons  extra 
weight  to  its  train  beyond  its  proportionate  load. 

Early  in  the  morning  of  December  I'Jth,  1855,  we  proceeded  to 
Southampton  with  the  two  trains,  but  unfortunately  the  water  pipe  at- 
tached to  the  lower  part  of  the  boiler  in  the  "  Canute"  engine  gave  waj', 
and  the  leakage  therefrom  became  so  great  soon  after  we  left  South- 
ampton, that  we  were  obliged  to  pump  into  the  boiler  an  extra  supply  of 
water  to  compensate  for  the  loss  sustained.  A  reference  to  the  regis- 
tered account  of  the  trip  on  that  day  will  show  that  while  the  "  Vesu- 
vius" (coke)  engine  evaporated  7"13tt)s.  of  water  by  1  fti.  of  fuel,  the 
"  Canute"  (coal)  engine  evaporated  9'05  ttis.  of  water  by  1  ib.  of  fuel. 
The  amount  of  water,  therefoi'e,  which  passed  from  the  tender  of  the 
"  Canute"  engine  was  greater  by  1'92  or  nearly  2  ibs.  of  water  perl 
ft.  of  fuel,  than  that  from  the  tender  of  the  "  Vesuvius,"  but  notwith- 
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standing  that  mishap,  the  "Canute"  generated  sufficient  steam  to 
draw  the  28  loaded  carriages  up  the  incline  without  any  aid  whatever. 

The  firing,  from  the  same  cause,  was  increased,  but  the  result  on  the 
day's  work  of  the  two  engines  was  still  in  favor  of  the  coal-burning  en- 
gine, as  will  be  seen  from  the  summary,  and  it  is  worthy  of  remark 
that  when  the  coal  is  reduced  to  its  coke  value,  the  result  is  10'30  fts. 
per  mile  in  favor  of  the  coal-burning  engine,  "  Canute." 

I  have  shown  that  the  saving  efi'ected  by  the  coal-bm-ning  engines 
with  the  ordinary  trains,  was  equal  on  the  average  to  8-5G  ftis.  of  coke 
per  mile,  or  10-80  lbs.  of  coke  per  mile  when  each  engine  worked  un- 
der the  same  circumstances  as  to  weather,  &c.,  with  equal  loads ;  now, 
if  the  former  quantity,  viz.,  8"56  lbs.  per  mile  be  taken,  the  saving  is 
equal  to  1-348  Bjs.  ou  each  trip,  or  at  the  rate  of  187|  tons  per  engine 
per  annum,  at  six  days  work  in  each  week ;  but  if  the  latter  quantity, 
viz.,  10-80  lbs.  per  mile  be  taken,  the  saving  is  equal  to  1-721  Bbs.  at 
each  trip,  or  239J  tons  per  engine  per  annum; 

The  consumption  of  coke  by  the  coke-burning  engine  "Vesuvius" 
during  one  of  the  trips  referred  to,  was  29i  cwt.,  which,  at  31s.  Gd. 
per  ton,  was  equal  to  £2  6s.  6d.,  whereas,  the  consumption  of  the  coal- 
burning  engine  "  Ironsides,"  during  another  of  the  trips,  was  24|  cwt., 
which,  at  19  s.  per  ton,  was  equal  to  £  1  3  s.  6d.,  giving  a  clear  sav- 
ing on  the  latter  per  trip,  of  £\  3s.  In  my  report  to  the  Directors 
of  the  London  and  South  Western  Railway  Company,  I  stated  that  if 
they  had  seventy  engines  in  steam  per  day,  and  each  of  them  was  fitted 
up  for  burning  coal,  and  all  worked  under  similar  circumstances  to  the 
"  Ironsides,"  there  would  be  a  daily  saving  to  the  Company  of  £,  80 
10  s.,  or  £  483  per  week  of  six  days,  or  £,  25,116  per  annum. 

From  the  result  of  these  interesting  and  important  experiments,  I 
trust  I  have  succeeded  in  demonstrating  the  truth  of  the  assertions  I 
made  at  the  meeting  to  which  I  have  referred,  namely,  that  coal  can 
be  used  more  economically  in  locomotive  engines  than  coke ;  that  by 
the  use  of  coal  sufficient  steam  can  be  generated  to  supply  locomotive 
engines  when  working  at  high  velocities  and  when  drawing  heavy  loads; 
and,  in  support  of  my  assertion  relating  to  the  capability  of  coal-burn- 
ing engines,  built  in  accordance  with  Mr.  Beattie's  patent,  consuming 
their  own  smoke,  I  have  to  observe,  that  a  goodly  number  of  them  are 
at  work  on  difi'erent  lines  of  railway,  and  testimonials  of  their  efficiency 
have  very  frequently  been  given. 

(To  be  Continued.^ 


Association  for  the  Prevention  of  Steam  Boiler  Explosions.* 
At  the  usual  monthly  meeting  of  the  committee  of  management,  held 
on  Wednesday,  at  the  office  of  the  secretary,  Mr.  Henry  Whitworth, 
Corporation  street,  Manchester,  the  chief  inspector,  Mr.  H.  W.  Har- 
man,  presented  his  monthly  report,  from  which  the  following  are  ex- 
tracts : — The  following  is  a  statement  of  our  position  as  regards  the 
number  of  works  and  boilers  under  the  inspection  of  the  association, 

*  frum  Uie  Lond.  MioinL'  Jourua],  Xo.  1231. 
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for  the  month  ending  the  18th  March,  1859 : — 530  mills  and  other 
works,  and  1466  boilers,  being  an  increase  since  the  22d  ult.,  of  50 
mills  and  other  works,  and  139  boilers.  We  have  also  made  230  visits 
and  examined  667  boilers  and  500  engines.  Of  these,  two  visits  have 
been  special,  and  one  boiler  specially  examined,  also  11  internally, 
and  21  thoroughly  examined :  84  diagrams  have  been  taken  from  49 
i-ylinders ;  8  diagrams  from  4  cylinders  have  been  special.  The  usual 
copies,  with  calculations  of  power,  consumption  of  fuel,  and  general 
recommendations,  have  been  forwarded  to  proprietors.  The  number 
<jf  boilers  found  to  be  defective  are  as  under:  corrosion,  20,  of  which 

6  were  dangerous  ;  fractures,  3  ;  safety-valves  overweighted  and  oth- 
erwise out  of  order,  31 ;  pressure  gauges  out  of  order,  20  ;  water 
gauges  out  of  order,  17  ;  feed  apparatus  out  of  order,  5 ;  blow-off 
cocks  out  of  order,  9,  of  which  1  was  dangerous ;  deficiency  of  wa- 
ter, 2 ;  total  107.  10  boilers  were  without  glass  gauges ;  28  boilers 
were,  without  blow-off  cocks  ;  3  boilers  were  without  pressure-gauges  ; 

7  safety  valves  had  the  spindles  passed  through  stuffing  boxes. 


Stephenson  and  Alderson.* 

I  have  waited  to  see  whether  any  one  would  point  out  the  fallacy  of 
Stephenson's  statement  {Athen.  No.  1633,  p.  217,)  that  either  iron  or 
ice  will  bear  a  weight  passing  over  it  at  a  greater  velocity,  which  it  could 
not  bear  if  it  went  slower  ;  and  that  "  when  it  goes  quick,  the  weight 
in  a  manner  ceases."  The  very  reverse  of  this  is  the  truth,  as  was 
clearly  established  by  the  "Iron  Commission,"  which  was  appointed 
a  few  years  since,  to  inquire  into  the  causes  of  the  breaking  down  of 
the  iron  bridge  over  the  Dee.  And  the  principle  so  established  is  now 
universally  acted  upon  throughout  our  railways ;  the  speed  of  the 
ti-ains,  upon  approaching  bridges  of  any  considerable  length,  whether 
of  iron  or  wood,  is  usually  slackened  to  8,  6,  or  even  4  miles  an  hour, 
according  to  circumstances ;  and  the  same  rule,  viz.,  of  going  slow, 
and  not  of  going  quick,  is  always  observed  in  passing  over  an  unsound 
part  of  an  embankment.  I  was  myself  present  at  some  very  interest- 
ing experiments  made  by  this  Commission  at  the  iron  bridge  of  the 
South-Eastern  Railway,  near  Epsom,  in  the  presence  of  Lord  Wrot- 
tesley,  Sir  W.  Cubitt,  the  Astronomer  Royal,  and  several  others. 
Prof.  Willis  had  contrived  a  very  ingenious  apparatus,  which,  fixed 
to  the  centre  of  one  of  the  iron  girders,  measured  and  registered  the 
deflection  of  the  bridge  at  the  passing  over  of  any  weight.  An  engine 
with  a  heavily-laden  tender  was  then  passed  over  the  bridge  at  speeds 
varying  from  10  to  60  miles  an  hour,  and  it  was  found  that  the  greater 
the  speed  the  greater  was  the  deflection  of  the  girder.         K.  A.  W. 

*  From  th-j  Loudon  Atbenieum,  Feb.  -6, 1S69. 


97 
AMERICAN  PATENTS. 


List  of  Amkrican  Patents  which  issued  from  May  17  to  Jl'ne  7,  1859, 

ClNCLUSiVEj  WJTH  EXEMPLIFICATIONS. 
MAY  17. 

181.  CoTTOS  Pressers;  E.  H.  AJams,  Talladega,  Alabama. 

Claim  — Tbe  combination  and  arran^nient  of  guide  rod,  toggle  levers,  connecting  rod.  kvi-Tj  and  rack 
lever,  all  opL-ratinj?  in  tin;  manner  set  forth. 

182.  Surgical  Splints;  David  Alil,  Newville,  Pennsylvania. 

Claim — A  splint,  made  of  tbe  ingredients,  and  in  the  manner  set  forth. 

183.  Stescu.  Brush  ;  V.  U.  Allen,  St.  Louis,  Missouri. 

Claim— The  mode  of  making  the  handle  of  the  brush  in  two  parts,  and  fastening  the  two  parts  by  mcana 
of  a  screw,  turned  on  the  wedge  (which  I  term  a  w;dge-screwj,  which  is  driven  through  th«  bristles  iu  tho 
iron  band,  thereby  wtdging  the  bri(*tles  in  the  band. and  enabling  tlie  main  handle  to  entirely  cover  the  ends 
ulthe  biiatlfS  and  band,  which  prevents  the  handle  and  bristles,  when  in  use,  from  working  through  the  iron 
band  holding  the  brush  together. 

184.  COT-OFF  Gear  op  Steam  EsGiyEs;  E.  R,  Arnold,  Providence,  Rhode  Island. 

Claim — let.  The  combination  of  an  adjustable  cam  or  sector,  or  its  equivalent,  located  on  the  rock  shaft ; 
a  stop-block,  or  irs  equivalent, and  an  arm,  ur  its  equivalent, attached  to  the  devices  which  lift  the  valve — tho 
tliree  s  >  combined  operating  tu  regulate  tbe  cut-off  of  th.^  steam,  in  its  passage  into  the  engine,at  any  desired 
point  of  the  stroke.  2d,  Tb^  same  combination  abovo  specified,  for  the  purpose  of  working  tbe  exhaust  valves 
of  a  steam  engine,  by  means  of  the  same  rock  sliaft  and  eccentric  motion  with,  which  the  steam  valves  aro 
operated. 

185.  Variable  Exhaust  of  Locomotive  Engikes;  Wm.  S.  G.  Baker,  Chicago,  Illinois. 

Claim — The  plug,  arranged  in  combination  with  the  shell,  and  with  the  exhaust  pipes  of  a  double  cylin- 
der 8te;im  engine,  in  sucli  a  manner  that  the  exhaust  of  tach  cylinder  can  be  varied  while  both  are  separate 
from  eich  other. 

[This  invention  consists  in  arranging  over  the  exhaust  pipe  a  rotary  cylindrical  plug,  with  different  sized 
opeuiuL;-*.  which  are  brought  to  correspond  with  the  openings  in  the  exhaust  pipe  utid  with  the  openings  of 
til!)  pipes  Jtiading  therefrom  to  the  chimney  by  means  ot  gear  wheels,  which  are  easily  operated  from  the  en- 
gine t's  stand,  and  the  whole  is  so  arranged  that  the  steam  from  the  two  cylinders  is  kept  separate  until  it 
rt-aches  the  chimney,  and  that  the  opening  of  the  exh  mat  pipe  for  each  cylinder  is  raised  separately.] 
1S6.  Sewing  Machines;  Abraham  Bartholf,  City  of  New  York. 

Claim— AiiiilyiiiL;  tin*  ^aid  lever  to  work  on  a  fixed  fulcrum,  in  combination  with  a  friction  clamp,  which, 
thouib  it  piTiiiii-  111  ■  ■  li'l  I'  v-T  to  be  moved  by  and  with  the  needle  arm  or  needle  carrier,  during  a  portion 
of  thi^  m  tveiii'ii-  ■!  Hi'  lair  In  either  direction,  for  the  purpose  of  drawing  back  the  thread  through  tho 
cloth,  and  cnnipl'-rinu'  th  ■  -^ii.h,  and  letting  it  slack  again  to  form  the  loop  of  a  succeeding  stitch,  holds  the 
said  lever  in  a  positively  stationary  condition  during  the  first  part  of  the  movement  of  the  said  arm  or  car- 
rier in  fither  direction,  and  so  prevents  the  thread  getting  slack  til!  the  needle  has  entered  the  cluth,  and 
prevents  its  being  drawn  up  tlirough  the  cloth  till  the  heel  of  the  shuttle  has  arrived  at  the  loop.  And  in 
combination  with  the  thre.id-cont roiling  lever,  operated  by  the  needle  arm  or  needle  carrier,  I  claim  the  sta- 
tionary eye  made  adjustable  relatively  to  the  said  1  ver. 

187.  Seeding  Machines;  E.  0.  Baxter,  Foreston,  Illinois. 

Claim — 1st,  The  clearers  formed  of  the  bars,  i  i,  placed  on  the  seed  tnbes,  connrrt^d  \vith  the  bar.  I,  and 
operated  through  the  medium  of  the  k-ver,  /,  or  its  equivalent.  2(1,  The  frame  fitted  to  the  axle,  in  connexion 
with  the  cams  interposed  between  the  axle  and  the  frame,  so  as  to  raise  the  frame  when  desired,  to  throw  tho 
seed-distributing  device  out  of  g  ar  with  the  driving  wheel.  3d.  The  arrangement  of  the  frame,  lever,  x, 
connected  with  the  frame  by  the  rod,  and  the  upright  ou  the  draft-pole,  for  the  purpose  of  regulating  tho 
dejith  of  the  furrows. 

188.  Artificial  Legs;  Douglas  Bly,  Rochester,  New  York. 

Cbiim — 1st,  Curving  or  deflvcring  the  jointed  extremities  of  the  bars,  so  as  to  bring  their  nxo.«  of  motion 
>)ack  of  their  line  of  direction.  '.^.1.  TIjl- rmd  and  spring  acting  upon  the  parts,  n  and  L,  in  the  manner  si-t 
forth.    3d,  I  am  awu'e  that  m  ■  i  i  1 1    --   li.ivu  been  employed  to  similate  the  function.'*  of  the  n;itur.Tl 

muscles;  but  experience  hn^  pi  .  '  i  .  ;  I  juacy,  both  as  respects  the  results  obtained  and  their  dura- 
biltiy.    I  am  also  aware  that  m-;;      i.  i     !  i~tic  cords  have  been  used  for  the  same  purpose,  and  with  n.> 

better  results,  and  these  I  do  n  >i  I  >  ;n— inr  [  iltim  the  combination  of  the  non-elastic  tendon  with  theindia 
rubber  spring,  in  siich  a  manner  tlint  ilio  required  effect  is  derived  from  the  compression  and  expansion  of  tha 
material,  and  not  from  its  elongation  and  contraction. 

189.  Sewing  Machines;  A.  U.  Boyd,  Saco,  Maine. 

Claim — The  employment  of  lever,  i,  a  shoe  and  shoe-shaft,  spring,  plate,  and  sliding  bar,  with  an  under 
fee^-plate.  the  shoe  and  the  feed-plato  having  an  intermittent.direct,  horizontal,  reciprocating  motion, and  the 
bhoe  having  an  intemiittiog,  direct,  vertical,  reciprocating  motion. 

190.  App.uiatds  fob  Cooling  Beer;  James  Boyle,  Roxbury,  Massachusetts. 

Claim — The  combination  with  two  or  more  vessels  containing  a  seriea  of  tubes  inserted  in  diaphragm 
plates,  so  arranged  as  to  allow  communioition  from  the  upper  part  of  each  vessel  to  tho  lower  part  thereof, 
and  vic^^versa,  by  m-^ans  of  and  through  the  said  tubes  or  pipes,  so  arranged  on  either  side  of  the  diaphragm. 
as  to  conUL'Ct  the  said  vessels  altern;itely  at  the  top  and  bottom  thereof;  and  of  a  pump  or  any  suitable  devico 
for  forcing  beer,  or  any  other  liquid  to  be  coobd  down,  through  one  set  of  tubes  and  up  the  other,  while  a 
supply  of  cold  water  surrounding  said  tubes  is  forced  in  a  direction  opposite  to  that  of  the  liquid  contained 
therein. 

191.  Drill  Stock  :  M.  S.  Brooks,  Chester.  Connecticut. 

Claim — Tho  arraiigem-nt  and  combination  with  a  spiral  or  screw-shaped  shaft  of  a  tube,  ratchcfj  and 
itop  within  the  socket,  as  descrihed. 
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192.  Plug  for  Blasting  Rocks;  J.  D.  Buckley  and  S.  F.  Mosber,  Schaghticoke,  New  York. 

Claim — Tbe  combination  of  the  tupded  bcrew  wiih  the  cxpaudin-i  njftallic  plug,  having  ledges, or  other 
equival^^ut^,  tu  peuetrui.tj  tiiu  ruck,  uuii  pruvidt;U  witti  du  apoi\urt;  lur  the  Uxnc. 

193.  MACHiNEiii-  FOR  Hardesinq  IIat  Bodies;  Ucurge  K.  Cowpurthwaitu,  Danbury,  Connecticut. 

Claim — The  method  of  hardeuiug  hat  bodies  by  moana  of  a  cradle,  sudtaiued  in  an  inclined  position,  and 
having  a  tiuuiulous  uiovemeiit.     Aisu,  the  niuihud  of  uubjvciing  hat  bodies  tu  greater  or  luba  presbuie  during 
hardening,  by  luciiuing  tho  cradlB  of  thi;  hardumng  machine  to  a  greater  or  less  extent. 
19*.  Rocking  Tor;  J.  A.  Crandall,  City  of  New  York. 

Cliiim — The  flat- Wound  springs,  poie  or  bar,  clastic  string,  pin  or  tbuml>8crcw,  or  their  equivalent,  in 
combination  wiih  the  box  and  frame. 

195.  Machine  for  UPaiiTTUiQ  Tihe;  C.  L.  Crowell  and  Robert  Smith,  Peoria,  Illinois. 

Claim — The  combination  of  the  lever  and  the  intermediate  siiUe,  for  the  purpose  of  giving  moTcm^nt  to 
the  sliding  jaw. 

196.  Drawing  Heads  for  Spinning  Machines;  James  E.  Crowell,  Chelsea,  MassachnsettB. 

Claim — Soconstructin;;  and  gearing  the  two  pairs  of  drawing  rolU-rs,  that  eiich  pair  will  draw  and  release 
the  sliver  or  roving,  and  uo  allow  the  iwist  to  pa»ej  and  run  back  to  the  first  roUei's. 

197.  Soap;  William  Dawes,  Washington  County,  IVnnessee. 

Claim — The  use  of  the  ingredients,  when  combined  in  the  proportions  set  forth. 

198.  Tuyere;  George  W.  Dean,  Glenn's  Falls,  Kew  York. 

Claim—The  adjustable  rotating  chambertd  cylinder,  arranged  with  the  slot  in  the  bed-plate,  and  rela- 
tively with  the  blast  lupe,  to  operate  aa  set  Ibrth. 

199.  Cultivators;  Oliver  H.  Dennis,  Altona,  Illinois. 

Claim— The  arrangement  and  combination  of  the  hingfd  handles,  hinged  side  bc.im8,B  B,and  connecting 
bars,  in  isolation  to  the  cenuul  beam,  A,  tor  the  purpose  specified. 
IWO.  Straw  Cutters;  J.  B.  Drake,  Goshen,  Indiana. 

Claim — The  ari'angemmt  of  the  hinged,  f.nked,  fcding  pawl  frame,  feeding  and  stjp  pawls,  centrally 
arranged  ratchet  wheel,  spiked  feed  roller,  and  rising  and  lulling  knUe  frame. 

201.  Lamps;  John  L  Drake,  Cincinnati,  Ohio. 

Claim — 1st,  A  wick  tube  for  containing  two  or  more  flat  wicks,  one  at  least  of  which  wicks  isaconductor, 
said  tube  having  a  doubie  chamber,  brace,  and  opening,  aa  stilted,  ao  that  the  burning  wick  may  receive  the 
oil  from  the  couduetor,  and  still  be  free  to  move  upon  or  against  it,  as  it  is  niisid  or  lowered,  to  regulate  tbe 
burning.  2d,  In  combination  with  a  slotted  and  jitrioiated  dome,  and  a  flat  wick  lor  burning  heavy  oils,  an 
auxiliaiy  flat  w.ck  and  wick  tube. 

202.  Appaiiatus  for  Evaporating  Saccharine  Juices;  D.iniel  I.  Durfey,  Croton,  Ohio. 

Claim— 1st,  A  descending  series  of  evaporating  pans,  each  having  a  well  or  depression  on  the  side  next 
its  immediate  successor  in  the  range,  closable  by  sluices.  :^d,  The  arrangement  of  the  sluices  alternately  on 
the  right  and  left  of  the  range,  when  U8«d  in  the  described  combination  with  the  wells  or  depressions  referred 
to.    3d,  The  strainer,  in  the  described  combination  with  the  claiitier,  operating  in  the  manner  set  turth. 

203.  Watkr  Indicator  for  Steam  Boilers;  John  L.  Fiisbie,  Ciuciunati,  Ohio. 

Claim —1st,  The  d  sciilieil  cniiiMiiiitiun  and  lurangement  of  the  box.  adjustable  pipe,  valve,  sleeve,  and 
sector,  operating  in  conn  V  .i  v  li  ili  I'l  i  u  mi,  lur  the  purpose  of  varying  the  point  of  alarm  fiom  ihe  ont- 
bide  of  the  boiliTr.    2d,    11  i         '        ,'     *    !il   with  a  s  gmental  slot,  in  combiuatiou  with  the  slidiuii 

sleeve,  float  arm,  and  b-  1 1  i     i  i  '     >  1 1  >  1 1  uf  the  alai'm  to  any  poi  t  of  the  boiler. 

204.  Nut  Cracker;  Rus  ■  I  :    ;  ii  ,  Mi  i  ii  ■  ■v.n,  i 'mmecticut. 
Oaim— The  nut  crack«r,  oubstautially  as  described. 

205.  Water-wheels;  Omri  C.  and  Jarvis  0.  Ford,  CollinsviUo,  Connecticut. 

Claim — The  application  of  the  reversed  curved  buckets  or  guides,  to  form  a  reversed  action  centrepetal 
and  centre  vent  turbine  water-wheel,  in  combination  with  the  inner  and  outer  cut-ofl". 

206.  Straw  Cutters;  A.  W.  Fox,  Athens,  Pennsylvania. 

Claim— 1st,  The  arrangement  of  the  wheels,  or  their  equivalent,  in  connexion  with  the  crank,  connect- 
ing rod,  sliding  frame,  and  shafts,  by  which  I  libtain  an  accelerated  upward  and  rehtrde<l  downward  motion 
to  "the  knife  of  a  straw  cutter.  2d,  Thj  combination  of  the  sliding  frame,  with  the  knife  sliding  in  the  said 
frame,  by  me.ans  of  tbe  action  of  the  angular  slot  and  roller,  or  their  equivalent,  by  which  combination  of 
parts  a  drawing  cut  is  given  to  the  knife,  without  interfering  with  the  attachment  and  operation  of  the  con- 
necting rod,  communicating  motion  from  a  shaft  placed  crosswise  to  the  machine. 

207.  Arrangement  of  KEr-BO.\RD  for  Pianos,  Ac;  Alfred  Gould  and  Cyms  Marsh,  Seneca  Falls,  New  York. 
Claim— The  an-angeraent  cf  two.  three,  or  more  ranges  of  keys  of  the  key-board,  in  the  manner  and  in 

relation  to  each  other,  substantially  as  specified. 

208.  Sewing  Machines;  Joshua  Gray,  Medford,  Massachusetts. 

Claim— 1st.  The  combination  of  the  rrciprocatlug  bar  with  its  side  inclines  and  upper  incline,  with  the 
bar,  stop,  and  adjustable  stop,  arranged  as  described.  2d,  In  combination  with  the  slide  bar  which  operatee 
the  feeder,  the  bent  lever,  and  universally  acynstable  cam. 

209.  Weighing  Scales  :  Wm.  D.  Guseman,  Morgantown,  Virginia. 

Claim— A  pendulum  drum  or  roller,  which  has,  in  addition  to  a  rolling;  motion,  a  traveling  movement. 
Also,  in  combination  with  a  rolling  and  traveling  drum  or  roller,  and  an  index,  a  traveling  vernier  or  dial. 
Also,  the  combination  of  the  horizontal  lever^  of  a  platform  scale  wiih  the  pendulum  drums  and  bands. 

210.  Machine  for  Roasting  Coffee;  Josiaii  D.  Harrington,  Rochester,  New  York. 

Claim— 1st,  The  construction  nn'l  iM-m  -Mtr-nt  of  the  divided  handle,  whereby  the  crank  not  only  servee 

to  hold  the  two  halves  of  th  .I  ball  f         ^ inijiting.  but  also  to  lilt  up  one-lmlf  of  tbe  ball  when  moved 

into  the  position  shown.    2d,  Mv  i  i     I     in      il;  the  two  halves  of  a  coffee-roaster,  by  me;inB  of  the  binge 
formed  of  the  curved  jaw  attachr>i  :  ; :  .  .   ili^  boll,  and  passing  into  a  slot  in  the  second  jaw,  said  slot 

liaving  the  pin  beneath  which  the  cui  »l  1;,l\.  ij:ii^rys. 
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:;H,  Mode  of  AppLnsG  Lever  Powek;  Elijah  Harris,  Princeton,  Illinnig. 

Cljiim— The  use  of  a  weight,  a  single  or  double  IfVer,  axlo,  and  pivots,  acting  in  combination  with  the 
circnlar  plate,  ratchet-cl.cks,  and  ratcht-t  wheel,  in  applying  lever  power  to  mAbiuery. 
212.  CoTiON  Press;  Joseph  llawthorn,  Thomas  Co.,  Georgia. 

Claim — The  combination  of  the  screw,  the  tap-block,  and  the  levers,  with  the  packing  cases  and  their 
foUoweia. 
:il3.  Sewiso  Machixis;  Albert  n.  Hook,  City  of  New  York. 

Claim — The  combination  of  the  cam,  lever,  and  spring,  arranged  as  set  forth. 
214,  CooKiSG  Stoves;  Sherman  S.  Jewett,  Buffalo,  New  York. 

Claim — The  bricks,  when  construcled,  arranged,  and  supported  within  the  stove,  for  the  purposes  of  an 
oven,  ad  described. 
•215.  M-vcaiXE  Foa  Maxcpactcrisg  Picket  FExaxG;  Wm.  W.  Johnson.  Clarksbiirgh,  Virginia. 

Claim — Ist,  Operating  a  series  of  twisters  by  means  of  pulleys  and  cords,  arranged  so  as  to  give  a  twist 
and  reverse  twist  t  »the  wire,  in  combination  with  vibrating  fing.M-s.  hollow  shafts,  and  tension  piales,  or  their 
equivalents.    Ud,  The  si-gmeiital  roller,  constructed  of  the  pieces,  r  r'  r",  for  the  purposes  explained. 
216.  Adjcstable  Canopy  for  Railroad  Cars;  Isaac  E.  Jones,  Cincinnati.  Ohio. 

Claim — The  combination  of  springs,  covers,  and  hinges,  arranged  iu  the  manner  set  forth. 
"217.  Centbifdgal  Gcs;  Wm.  Josliu,  Cleveland,  Ohio, 

Claim — Ist.  Arranging  the  barrel  upon  the  SJime  shaft  with  cog-wheel,  which  is  secured  near  the  peri- 
phery of  the  plate,  and  revolving  the  barrel  around  the  wheel.  2d,  The  combination  of  the  bevel  and  spurr 
gear  wheels  with  the  plate  and  barrel.  3d,  The  Rrrang;*meTit  of  the  slid-?  with  the  barrel  and  bevel  tablf.  for 
the  purp<^fse  of  elevating  the  balls  to  the  birrel.  -itli,  The  arrangement  of  the  revolving  hopper,  bottom 
plate,  and  cylinder,  for  the  purijose  of  conveying  the  balls  down  to  the  barrel. 

218,  Pumps;  Albert  E.  Keeley  and  James  S.  Beck,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  asolidor  valveless  oscillating  piston  with  thi  peculiar  shapjd  piston  chamber, 
and  with  the  upper  and  lower  valves. 

219.  Breast  Plate  and  Perspiration'  Shields;  Henry  C.  Lester,  Brooklyn,  New  York. 

Claim — The  combination  of  the  arm-pit  shields  or  protectors  and  breast  pads,  substantially  as  described. 
229.  H^ilroad  Frogs;  David  D.  Lewis,  Tamaqua,  Pennsylvania. 

Claim — The  steel  point  dovetail  d  to  the  liody  of  the  frog,  in  combination  with  the  tread-plate  and  the 
block,  w^hen  the  said  tread-plate  overlaps  and  is  riveted  to  the  said  point  and  when  the  block  is  of  such  a 
tapering  or  wedse-shaped  form  that,  during  th"  prociiss  of  riveting  it  and  the  tnad-plate  to  Xhi  body  of  the 
frog,  the  said  block  may  s:='rve  the  puii)ose  of  driving  the  point  tight  up  into  its  socket. 
221.  Ventilating  Hats;  Arthur  Maginnis,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  perforated  hat  body,  the  perforated  sweat  leather,  and  the  intervening 
corrugated  b  ind,  when  said  band  is  provided  with  corrugation  upon  its  two  sides,  and  made  plain  and  amL>oth 
on  its  rear  and  front. 
:,"22.  FiLTERER  AND  PcRiPiER ;  Robert  A.  Maingay,  Pottsville,  Pennsylvania. 

Claim— 1st,  Tli''  ^-mbination  of  the  lime  water  hopper,  agitator,  turbine,  and  hogshead.  2d.  The  com- 
bination of  the  alkali  kfg.  hog-heads,  and  turbine.  3d.  The  arrangement  and  combination  of  the  purifying 
and  filtering  hogsheads,  filt.-ring  tank,  turbines,  purifier,  and  alkali  kegs  or  hoppers. 

[The  mine  wat-r  of  coal  regions  is  found,  by  analysis,  to  be  strongly  impregnated  with  carbonic  acid,  sul- 
phuric acid,  large  quantitie.^*  of  alum,  and  sulphate  of  iron.  These  properties,  as  may  be  well  known,  render 
it  veryd-stmctive  to  steam  boilers  and  other  apparatuses  used  about  mines.  The  object  of  this  invention  is  to 
deprive  the  water  of  these  destructive  properties,  and  at  the  same  time  filter  it  so  that  it  will  be  usefnl  for 
mechanical  and  domestic  purposes.  Tlie  nature  of  the  improvement  consists  in  a  peculiar  arrang'.-nient  of  a 
series  of  purifying  and  filtering  hogsheads,  a  large  filtering  tankor  reservoir,  a  series  of  purifying  kegs  or  hop- 
pers, and  a  series  of  turbines.] 

223.  Anti-priction  Scppobt  for  the  Backs  of  Rudders;  Allxrt  H.  Manchc-ster.  Providence,  Rhode  Island. 
Claim— Supporting  the  rndder  from  b  hind  by  mcjins  of  a  backer  or  brace  rising  from  the  deck,  or  at- 
tached above  it,  haxing  rollers  in  its  face,  constructt-d  as  described. 

224.  Gas  Retorts;  Alfred  Marsh,  Detroit,  Michigan. 

Claim — The  employment  of  the  secondary  lid,  for  the  purposes  set  forth,  when  the  sams  is  arranged  and 
connected  with  the  feed  pipe. 

225.  Composition  for  Emeet  Sticks  and  Wheels;  Thomas  J.  Mayali,  Roxbury,  Massachusetts. 

Claim — ^The  composition  for  the  manufacture  of  em^ry  wheels,  sticks,  and  tools,  of  more  or  less  flexiblt* 
natnr  -.  formed  of  gutta-percha  or  india  rubber,  and  sulphur,  emery,  and  olive  oil. 

226.  Machine  for  Sawing  Beveled  Surfaces;  John  McDiarmid,  Brooklyn,  New  York. 

Claim— The  employment  of  the  osciUating  frame,  in  combination  with  the  centre  wheel,  central  flanch. 
and  saw  or  cutters,  constructed  in  the  manner  described. 

227.  Metaluc  Seals;  Charles  A.  McEvoy,  Richmond,  Virginia. 

Claim— The  use  of  a  paper  label,  or  its  equivalent,  in  combination  with  a  metallic  acal. 
22S.  Seeding  Machines;  Charles  Messenger,  Warren,  Ohio. 

Claim— The  lever,  b,  arm,  c,  levers  e.  and  spring,  in  combinatioi        __      

ground  roller.     Also,  the  studs,  rods,  and  sh;ift.  in  combination  with  the  cams,  when  used  i 

the  s.ediug  machine  and  ground  roller  combin<'d. 

229.  Screw  Excavator;  Richard  Montgomery,  City  of  New  York. 

Claim— Ist.  Mak  ng  the  cylinder,  which  enclosf^s  the  screw,  in  a  conical  firm,  for  the  purpose  of  render- 
ing the  ascent  and  disrhargo  of  the  earth  more  free  and  perfect.  2d.  Supporting  the  cylind  r  and  screw  by 
means  of  the  hinged  fnmie.  3d.  Driving  th  •  cylinder  and  screws  by  means  of  the  g  aring.  arr  mtred  aa  de- 
scribed. 4th.  Supporting  and  adjusting  the  front  of  the  excavator  by  means  of  the  frictinn  ring  and  chain  or 
rope.    5th^  The  curved  swinging  standard  or  derrick  for  elevating  the  front  end  of  tlie  excavator  withoni 
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MTif.iftteiiing;  the  chniu,  when  desired.  6th,  The'combinationof  the  cylinder  and  screw  with  theeivingiDgfi-aine, 

derrick,  and  carringo. 

1^0.  EsTEXSiox  L\i)DER ;  Joel  Moulton,  Boston,  Maesachusetta. 

Claim — The  improved  extension  hidder  hose  carrier,  couHtructed  with  a  soriea  of  single  ladder  bars,  con- 
nected togetlier  and  provided  with  pins  or  liandlos,  and  having  not  only  an  extension  line  and  sheaves  con- 
iiocti'd  with  and  arranged  in  them  (tlie  said  bars),  as  explained,  but  ii  supporting  plaifurm  and  (;uide  braces, 
arranged  at  the  upper  part  of  the  upper  b:ir.  Al.io.  the  combination  and  arrangc-meut  of  thu  water  conduit 
or  hose  pipe  director  and  its  g:ULding  linetj  witli  the  extension  ladder. 
-yl.  Metal  Drills;  Jacob  Murphy,  Half  Moon,  Pennsylvania. 

Claim — The  shoulders  on  the  drill,  in  combination  witli  the  braces  and  pin  upon  tlie  sliding  frame. 
*j32.  Machine  for  Rolli.xo  and  Measlrisg  Cotton  Bagging;  Thoma.^  II.  Murphy,  New  Orleans},  LLJuisian«, 

Claim— The  combination  for  siniultineously  rolling  and  measuring  bagi;ing,  consisting  of  an  adjustable 
jrnidj  bar.  sliding  shaft,  fitting  into  driver,  the  windlass  and  cord,  ai^jusUibk'  pressure  roller,  carrying  cam. 
lt*ver,  indlciting  wheel,  arm,  pawl,  and  spring. 
'IS^.  Machines  for  IIcsking  Corn;  Jacob  Naeher,  North  Orange,  New  Jersey. 

Claim— The  reciprocatiii;;  troughs,  one  or  more,  provided  with  piucers,  in  connexion  with  the  toothed 
liluti  d  or  stripping  combs,  and  with  or  without  ihe  retaining  plate. 
*J04.  Metallic  Frames  for  Window  Blinds;  Charles  Neer,  Albany,  New  York. 

Claim— Coiistrncting  fi-ames  for  blinds  of  sheet  metal,  bout  in  a  U  fonn.  and  connected  together  as  speci- 
fied.   Also,  th'j  bent  or  folded  strips,  provided  with  boles  receiving  the  ends  or  tenons  of  the  siut.-*. 
liOa.  Mop  IIaxdlb;  11.  and  J.  S.  B.  Norton,  Farmington,  Maine. 

Claim — Attaching  the  mop  cloth  or  yarn  to  the  handle  imd  to  a  slide  fitted  on  the  liandle. 
£36.  Manufacture  of  Bricks;  Nelson  Parmeter,  Gardner,  Massachusetts. 

Chum — A  fire-proof  brick  or  lining,  composed  of  the  above  named  ingredients,  in  the  proportions  sot  forth . 
2S7.  Signal  Door  Bolt;  Charles  Page,  "West  Meriden,  Connecticut. 

Claim— Passing  the  pin  which  moves  the  bolt  through  th?  door,  and  permanently  fixing  to  Ihe  project- 
ing extremity  thereof  a  s,-gmental  plate,  so  as  to  overlay  the  fixed  symbol  plate,  aud  communicate  the  de- 
hired  intelligence, 
li^jg.  M\cmsE  FOR  Planing  and  Shaving  Ice;  H.  D.  J.  Pratt,  Washington  City,  D.  C. 

Claim— The  machine  or  impk-ment  for  cutting  or  reducing  ice  to  small  particles,  as  described,  the  same 
consisting  of  the  airangument  in  a  hopper  of  suitable  size  and  shape  of  rotating  cutters,  with  or  without  a 
prossjr. 
2:j9.  CuLTiv.\Tons ;  Asa  Prcflton,  TJnionville,  Ohio. 

Claim — The  construction  of  a  combined  plough  cultivator,  having  the  several  parts  so  arranged  that  they 
can  hj  easily  attached  or  djtached  when  said  plough  has  the  hinged  wings,  mould-board,  bars,  aud  blades,  ar- 
I  anged  as  set  forth. 
*J4').  Water-wheel.-,  i;.  uL.  n  Wlh.  AlM.^n.  X,  w  York. 

Claim — Con-ii  H'  inm  ih-  i  ■  n  -ti"  1.  ^l  uli.  i|  j.int^.  and  bolts,  in  combination  with  gates,  and  centre  EcroU 
plate,  Snd  wheel,  cudMi  mir.i  m  tin-  i:i:iinirr  ^\'^-i  liird. 
*J41.  Water-wqeel::;;  ^ylv.uins  Ititliard^on,  Jenclio,  Vermont. 

Claim — The  fluat  with  hinges,  as  shown  at  point  marked  a,  and  the  spiral  o 
part  of  the  flo.it,  as  shown  at  points  marked  b,  combined  with  the  extension  down 
bcroll  case,  aud  with  draft  tube. 
Ii42.  Washing  Machine;  John  R.  Rogers,  Sacramento,  Wisconsin. 

Claim — The  combination  in  cylinder  of  the  diagonal  slats  with  the  two  heads  of  the  cylinder,  when  said 
heads  are  provided  with  holes  of  snch  a  shape  and  furm  that  they  will  colli  ct  and  force  the  water  in,  and 
empty  it  at  alternate  ends  of  the  cylinder,  as  the  direction  of  its  revolutions  are  changed. 
243.  Waier-wheel;  Timothy  Rose,  Cortlandtville,  New  York. 

Claim — Forming  the  buckets  of  four,  parts,  arranged  or  disposed  relatively  with  each  other,  tJie  hub,  and 
annular  plate,  and  with  a  scroll,  specifically  as  described. 

[This  is  an  improvement  on  that  class  of  water-wheels  which  rotate  in  a  horizontal  plane,  and  are  acted 
upon  aud  propelled  both  by  the  impacting  and  re-acting  force  of  the  water  as  it  passes  through  the  wheel.] 
214.  Cast  Iron  Of.indin.;  Mills:  John  Russell,  Troy,  New  York. 

Claim— Vt,  1)  '  1  1  .>:.(,  of  the  breaker  and  internally  armed  hopper  witltthe  upper  grinder  and 
lower  yriii'i.  1 .  i  i   i ,  ;  i  >  liing  into  the  mill  and  grinding  large  substances,  such  as  curn  on  ihecoh. 

2d,  Makiii_   iii     ...    .    ;  ..    1  tlie  hopper  of  separate  rings  prov.ded  with  internal  prujections.  and  ar- 

ranged ana  ^Liui   il  1  V'  -I.'  1  11'  tlu  mill, as  set  forth.  3d,  Making  ihe  lower  grimier  of  separate  loollitd  lings, 
arranged  and  secured  tu-eth.'i  upon  the  supporting  plate.  4th.  Making  the  ujiper  grinder  uf  separate  toothed 
rings,  arranged  and  secured  together  in  and  to  the  supporting  plato. 
240.  Seeding  Machines  ;  Thomas  Short,  Danville,  Illinois. 

Claim— The  swinging  frame,  when  provided  with  a  seed-distributing  device  actuated  by  a  wheel  aud  cut- 
ting furrow  shares,  and  fitted  within  a  mounted  frame. 
240.  RF.FI^^NG  Iron  in  the  Hearth  op  a  Blast  Furnace;  Cliristian  Shnnk,  Canton,  Oliio. 

Claijii— Til'  rii,pl,.M,i.  hi  .'f  an  ;Mixqi;.iv  iiiv<  n-  pijie  within  the  hearth  of  the  common  blnst  ftirnace. 
whenelia;-..!  ^^  M,  m  .'Lii  w;,  ■.^^  -ii,l,  .,t,  .uitil.^  .■!>  Ih.it  tlie  blast  of  air  entering  the  iron  may  strike  the 
circular  u.itl  -1  tli.  Ii  iiih,  1-  II  m1\  1-  |.,.--;M,  .  at  ;i  tangent  to  its  cirenmference.  80  as  to  cause  the  blast  of 
air  t(*  pa^s  iMuiul  in  ili'^  ni'  i.il.  k'^  hi-  iln  \\  Ii,.|.  mass  in  (he  hearth  a  spiral  motion  immediately  before  tho 
tapping  uf  the  mniace  lor  the  nianuiatlure  ot  pig  iri^n  from  the  ore. 
247.  Sewing  Machines;  James  C.  Sp*  ncer,  Phelps.  New  York. 

Claim — Tlie  CDnstruction  of  a  feider  and  needle  bar  in  one  piece  or  connected  together,  and  the  comhina- 
tion  of  the  eccentric  and  piu  with  the  needle  bar,  by  means  of  the  slot. 
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2J8.  HARTESTHfO  MACHRfB3 ;  Wm.  S.  stetson,  Baltimore,  Maryland. 

Clfiim — 1st.  Connecting  the  finger  bar  to  the  frame  of  the  machine  by  means  of  tlip  saddle  and  ita  sup- 
port. 2d,  In  combin^ition  with  the  saddle,  tht-  swiveling  guide  and  swiveliug  lever.  ;Jd,  Throwing  the  cuttera 
in  and  out  vf  gi^ar  by  means  of  a  shifting  bar. 
2i9.  Hartesting  Machines;  W.  S.  Stetsi-n  and  R.  F.  Maynard,  Baltimore,  Maryland. 

Claim— Ist,  The  double  hinge  joint  at  th-^  end  of  the  finger  bar.  consisting  of  the  hinge,  shaft,  collar,  and 
brace.   2d.  Tlie  compound  conu,  cting  rod.   3d.  So  constructing  or  forming  the  upper  p.irt  vf  the  obtuse  angle 
iron  t'rtith  bar  and  the  biise  of  the  finger  or  tooth,  that  said  base  sUall  b^;ar  upon  two  plain  faces  of  the  said 
angle  iron,  in  the  m:iuner  set  forth. 
2JiX  F03T  PowEa  Mvcuine;  Frederick  S.  Stoddard,  Litchfield,  Counoctlcut. 

CI  lim— lat.  A  two-throw  crank,  operated  by  one  pitman,  in  combination  with  a  lever  and  spring,  or  their 
equivalents.  2d.  Tht:  mode  of  attaching  the  spring  to  the  foot-piece  to  operate  ou  the  pitman  crank,  in  cott- 
iti-xion  w.th  the  set-screws  fjr  adjusting  and  reversing  the  motion. 

251.  Potato  Planter;  J.  0.  Stoddard,  Worcester,  Massachusetts. 

Claim— 1st,  The  combination  of  the  cnmpound  cam,  hooked  lever,  and  eliding  crosshead,  with  cntter 
att-iched.  2<i,  Arranging  th-;  plough-shares  and  covering  sliarts  ou  parallel  rock  shafts,  so  that  a  lateral  and 
vertical  aiUn^tment  can  be  given  to  the  same. 

252.  Stop-gauge  for  Weather  Boarding,  &c.  ;  Worden  E.  Stoddard.  Horicon,  New  York. 

Claim— The  use  of  the  bar  forming  a  stop  or  support  for  boards  and  mouldings,  and  the  knob,  the  spur, 
and  the  adjustable  slide. 

253.  Paddle-wheel;  John  Thompson  and  M.  L.  Doty,  Carlton,  Iowa. 

Claim — Th?  buckets  of  a  paddle-wheel,  arranged  in  combination  with  the  segments,  the'  weighted  pin- 
ions, and  the  dogs,  or  their  eqn.valents.  And  in  combination  with  tiie  above  named  parts,  the  arrangement 
of  the  a|mr3.  or  thtir  equivalents,  for  the  purpose  of  retaining  the  buckets  in  the  proper  position  while  the 
wheel  is  b.tcking. 

254.  Propeller;  Charles  R.  M.  Wall,  City  of  New  York. 

Claim— 1st,  An  apron,  arranged  in  such  niation  to  a  wheel  that  it  operates  to  propel  a  vessel.  2d,  The 
arrangement  of  the  rollers  in  combination  with  the  apron,  whereby  the  wheel  is  made  to  work  at  any  dip. 
Cd,  The  springs  or  their  equivalent,  ai-ranged  in  combination  with  the  rollers  and  with  the  apron,  for  tho 
purpose  of  regulating  the  strain  on  the  apron. 

255.  Needle-case  and  Index;  Calvin  D.  Whe;ler,  City  of  New  York. 

Claim — A  needle-case  and  index  combined  fir  sewing  machines,  whereby  the  appropiiate  sizes  of  th"* 
tliread  and  ne--dl_s  to  properly  work  together  is  always  determined. 

256.  Seeding  Ccltivators;  Nicholas  Whitihall,  Newtown,  Indiana. 

Claim— The  combination  of  the  stirrups  with  the  notched  handles,  eye  bolts,  and  hooks,  by  which  I  am 
enabled  to  raise  and  secure  the  plough  at  any  dsirable  height. 

257.  Cements  for  Roofing  ;  J.  Carpenter  Worth,  Little  Britain  Township,  Lancaster  Co.,  Pennsylvania. 
Claim — The  composition  for  roofing  made  up  iu  the  manner  and  of  the  ingredients  proportioned  and 

mixed,  as  set  forth. 

258.  Pump;  John  II.  Young,  St.  Louis,  Miesonri. 

Claim— Dividing  the  pump  cylinder  into  two  chambers  by  the  division  valve  seat  plate,  with  ita  valves 
opening  upwards,  and  uniting  them  by  the  water  way.  as  described  Also,  the  puppet  valves,  connected  to. 
and  operating  with,  the  buckets  in  the  two  chambers,  so  that,  whilst  they  move  with  said  buckets,  they  shall 
have  action  independent  of  tht-m.  Also,  in  combination  with  the  hollow  piston  and  stem  passing  through  it, 
the  causing  of  the  upper  valve  to  close  upwards  against  its  bucket. 

259.  Railroad  Switch;  Jacob  Youngman.  Sunbury,  Pennsylvania. 

Chiim — The  arrangement  of  two  guards,  so  that  a  apace  exists  between  them  at  the  point  where  the  cars 
take  an  oblique  direction  to  the  switch  rails,  in  order  to  run  upon  the  lower  portion  of  the  main  track  on  a 
fi-og  plate  which  has  stationary  frogs  and  a  rail  arninged  ou  it. 

260.  Lock  ;  Orson  Billings,  La  Grange,  Ohio,  Assignor  to  self  and  Morris  Traver,  Clinton  Hollow,  New  York. 
Claim — The  combination  of  the  guards  or  plates  arranged  relatively  with  each  other  and  the  bolt,  to 

operate  as  set  forth.    Also,  the  spring  tops  when  applied  to  the  guard  or  plate,  and  the  latter  i»  used  in  con- 
nexion with  its  fellow  guards,  for  the  purpose  described. 

261.  Hand-planino  Machine  ;  Tyrannus  B.  Butterfield,  Indianapolis,  Assignor  to  Abijah  Taylor  and  K.  Ste- 

venson, Morgan  Co.,  Indiana. 
Claim — The  combination  and  arrangement  of  the  frame,  knife,  feed  roller,  spring,  and  screw. 

262.  Window  Sash  StJPPORTER ;  Sumnor  Cooper,  Windsor,  Connecticut,  Assignor  to  self,  Thomas  Denham,  and 

Joseph  W.  Briggs,  Clevehxnd,  Ohio. 
Claim — The  combination  and  employment  of  the  spring  pinion  imlley,  with  the  rack  or  perforated  plat-?, 
tubo,  or  bos,  pin,  key.  and  latch. 
2ti3.  Connecting  together  the  Braces  op  Truss  Bbidges:  L.  E.  Truesdell,  Warren,  Miissachusetts. 

Claim — The  method  described  of  constructing  and  interlocking  the  diagonal  braces. 
264.  Feeding  Device  for  Planing  Machlnes;  C  B.  Cottrell,  Assignor  to  self  and  Nathan  Babcock,  Westerlv. 
Rhod«  Island. 

Claim — The  combination  of  the  anti-friction  and  feed  rollers,  applied  to  the  class  of  planing  machin*-§ 
described,  and  driven  from  one  and  the  same  shaft  by  gearing,  arranged  to  admit  of  a  separate  lateral  adjust- 
ment of  each. 

205.  Machine  for  Sdavino  States  from  the  Bolt;  Uarry  H.  Evarts,  Assignor  to  self  and  P.  E.  Merrihew, 
Chicago,  Illinois. 
Claim— 1st,  The  employment  or  useof  the  reciprocating  saws  in  connexion  with  the  swinging  bolt  frame?, 
ojierated  by  the  wip  r  wheel.s,  or  th  ir  equival  nts.  2d,  The  employnu-nt  or  use  of  the  segment  racks,  con- 
nected by  the  pinions  with  the  right  and  left  screw  rodSj  having  jaws  placed  thereon,  for  the  purpose  of  Uug- 
ging  and  unduggiug  the  bolts  at  the  proper  time. 
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266.  Valves  for  Drt  Gas  Metres;  Henry  Iloweon,  Assigoor  to  A.  Harris  and  J.  W.  Harris,  Philadelphia. 

I'ennsylvaniu. 
Claim — 1st,  A  pin.  or  ita  eqnivalent.  fitUd  loosely  to  the  -valve,  and  intervening  between  the  valve  and 
the  driver.    2d,  Constiucting  the  driver  in  the  furni  of  an  inverted  cup.  with  driving;  i-ine  in  ihe  inside,  suid 
Clip  being  so  arransii  d  in  respect  to  the  annular  flanch  of  the  valve,  as  to  eeive  the  doubh-  purpose  of  main- 
taining the  latter  in  its  proper  position,  and  of  preventing  the  access  of  tar  to  ihe  driving  pins. 

267.  Sewing  Machines;  >Vanen  Millar.  Assif;;iur  tn  .-  If  and  Julin  Xutt,  Chicago,  Illinois. 

Claim— lt?t.  Thehix'k.  .-  i— .  :  !  .1  m  -  '-i.  ;(.,r: .n  u  .i)i  hm  .  \  -pointed  needle  and  the  spool  case.  2d, 
The  combination  of  the  II  ■■    i.        >  i      i         :^    '  :     i  r -jtoul  cane.    3d,  The  sliding  supports, 

or  equivalents  ili<r  for.     A-.    I,;..      :  i  -    ;li  ;,- ..r  rueking  motion,  to  recuve  the  loop 

of  needle  thread  from  lb    li   ■  k.  .  :  ,i  -  .   ii.is  i:  m,  n,  iIj^   n.n,,   i  u-Liibed. 

268.  Corn  anb  Cod  Mills;  AVui.  Sailor,  Assignor  to  self,  William  S.  Boyer,  and  H.  K.  Boyer,  Philadelphia, 

Pennsylvania. 
Claim — 1st,  The  plates  with  their  saw  teeth,  wh^n  the  said  plates  are  secnred  obliquely  on  the  spindle 
andatjjacent  to  the  burr,  and  when  both  th^-  bnrr  and  plat,  s  are  arranyed  in  respect  to  the  shell,  as  ett  forth. 
2d,  Forming  the  burr  in  three  or  more  separate  pieces,  adapted  and  secured  to  each  other  and  to  the  spindle, 
%a  specified. 

260.  Vinegar  Cruet  or  Bottle  ;  Georgo  W.  and  George  H.  Simmons,  Bennington,  Assignors  to  selves  and 
Norman  Millington,  Shafcsbury,  Vermont. 
Claim — A  hnttle,  cru  •!,  or  other  similar  vessel,  for  containing  liquids  for  table,  culinary,  or  household 
purposes,  provided  with  the  tubes,  a  and  b,  made  and  fitted  to  them  in  tho  manner  described. 

MAY  24. 

270.  SnoE  for  Graix  Separators;  Hiram  Aldridge,  Michigan  City.  Indiana. 

Claim — The  endless  incline  elevator  bilt  with  its  lags  or  cross  slats,  in  combination  with  tho  incline  sieve 
or  board  and  incline  extension  board. 

271.  Bedstead  Fastening;  G.  W.  Buker,  Cochranton,  Pennsylvania. 

Claim — The  box,  thj  book,  and  the  rack,  when  combined  in  the  manner  described. 

272.  Smut  Machines;  E.  Bamhart,  Shippensburg,  Pennsylvania. 

Claim — The  disc  arranged  with  the  fluted  shell  and  with  the  wings,  to  operate  in  combination  with  the 
fluted  cylinder,  which  is  provided  with  a  spout. 

273.  Sdrf.\ce  Condensers;  Daniel  Barnum,  City  of  New  York. 

Claim — The  m^-thodof  making  yielding  j>.'iuts  between  the  tubes  and  tube  sheets  in  the  condensing  water 
compartm  nts  of  surf  lee  cun.l  n>f  is.  and  of  thus  coiupeusating  the  expansions  and  contractions  in  the  tubes, 
by  the  means  of  leaving  a  i-  ,  i  n  .  i  ml  i  iiibber,  orotht-r  elastic  packing,  immediately  surrounding  each  tube 
free,  80  that  its  elasiiciiv  j  '  .  i  i  ii_i,iiilinally  with  the  tubes  and  cnmpensate  fur  their  Viirying  lengths, 
■without  causing  the  y.t.'  1.  ;  in.  u  ilie  metal.  Also,  the  combination  of  a  Tciief  valve  with  yielding 
joints  (without  followei.-)  m  ili  r.,,,  in-ii^  water  compartments  of  surface  condunsers,  tor  the  purpose  of 
preventing  the  blowing  out  ut  tlie  p;icking,  and  thus  preserving  the  joints. 

274.  Hemming  Guides  for  Sewing  Machines;  Daniel  Barnum,  Jersey  City,  New  Jersey,  and  S.G.Tyler, 
'      Quincy,  Illinois. 

Claim — TIh  m  um  i  uf  m  it  .ni:  mn  rMii-li  ih  fi  -  i  liullow  conical  U-shaped  tube  and  slot,  in  combina- 
tion with  a  Imm  ,  .  ■  .\\  :  ;'  1  '  i'i^  1' lit,  bearing  against  the  slot,  and  tcndiug  10  press 
the  edge  of  ihi' 11  i  :  i,  -  :.  •-[■■■■  i  ^v  iiliin  the  slot  into  the  tube, and  against  the  lower 
side  of  the  cu!ii  i\  in,  ,  ,  n  :  t  i  li.  imii-  i  .i  unu  the  hand  in  turning  the  hem  on  the  underside, 
and  leavi.ig  tae  i;iir  scitrh  ui).<:i  III  ■  njipiT  ur  r^gtu  sui  ■  ot  tlie  garmeut. 

275.  Cultivators;  J.  Vf.  and  Leonard  Batson,  Clarksville,  Mai-yland. 

Claim — The  arrangement  of  th  i  reversible  concave  shovel  point,  H,  reversible  shovel  point,  F,  and  the  cut- 
ter, with  beam  and  standards,  in  the  manner  described. 

276.  Rig  for  Vessels;  Thomas  Bell,  City  of  New  Yoik. 

Claim — The  arrangement  and  combination  of  the  mast,  spar,  and  revolving  forked  mast  bench,  as  de- 
Bcrib':d. 

[The  mast  of  a  vessel  and  its  spar  or  spars  are  combined  in  such  a  manner  that  the  mast  turns  with  the 
spar  or  spars,  and  all  the  sail  sjiread  on  th/  mast  is  caused  to  have  a  similar  hfting  action  on  the  vessel;  tho 
mast  is  also  attached  to  thi;  vessel  in  a  novel  manner.] 

277.  Spring  Bed  Bottom  ;  Ezra  R.  Benton,  Cleveland.  Ohio. 

Claim — The  construction  of  a  bed  bottom  or  spring  couch,  consisting  of  a  series  of  double  springs,  the 
longitudinal  pieces,  and  the  transverse  slats,  eitber  with  or  without  tho  flexible  band,  arranged  as  set  forth. 

278.  Carding  Engines;  John  Boyd,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  rollers  and  scrapers,  for  stripping  the  ordinary  dofiing  cylinder  of  a  card- 
ing engine,  as  described. 

279.  Harvesting  Machines;  C.  R.  BrinkerhofT,  Batavia,  New  York. 

Claim — 1st,  The  combination  of  the  craiik,  operated  by  the  main  shaft,  with  the  rake  and  sweep  poet,  to 
which  it  is  attached,  and  the  eiglith  aim.  2d,  The  op.-n  work  divider  to  divide  the  grain  falling  upon  the 
platform  from  the  gavel  being  removed  therefrom  by  the  rake,  wh-n  arranged  upon  tho  rake-head,  in  tho 
manner  specified.  3d,  The  spring  catch  and  dog  in  combination,  and  the  location  of  said  catch,  to  break  the 
forward  motion  of  the  rake  and  its  return  by, the  spring.  4th,  The  projection  on  the  lower  side  of  the  slot  or 
notch  in  the  dog  to  arrest  the  catch  With  certainty.  5th,  The  application  and  arrangement  of  the  toothed 
rack  connected  with  the  spring,  by  which  tho  rake  is  caught  and  held  after  its  descent  upon  the  gavel,  tho 
rebound  thereof  is  prevented,  and  thegtvel  nmoved  with  greater  certainty.  6th,  The  placing  of  a  rake 
(having  spring  teeth)  in  the  re^ir  of  the  machine,  for  the  purpose  of  gleaning  and  cuntracting  the  gavel  sheaf 
into  form.  7th,  The  combination  of  tht-  cam  attached  to  the  main  shaft,  with  the  arm  of  the  rear  rake,  to 
cause  it  to  pass  over  the  gavels  at  the  proper  time.  8th,  The  ratchet  cam  and  lever  in  combination,  for  throw- 
ing both  rakes  into  or  out  of  action. 
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250.  Apparatus  for  Heating  Feed  Water  of  Steam  Boilers;  J.  T.  Brooks,  New  Albany,  TndiaDa. 

Claim — The  relative  arrancpm-  nt  of  the  force  pnmp.  watpr  supply  pipe,  heater,  and  BU'am  pipe,  convey- 
in?  steam  from  the  upp'-r  part  of  the  boiler  or  steam  dome  to  the  heater,  to  heat  feed  water  0:1  its  passage 
betwe:^  n  the  pump  and  the  buiicr,  by  means  of  living  sicam,  uiid  inject  it  iotu  the  lower  region  of  the  boiler. 

251.  Harrows;  K.  W.  Buckles,  Orayville.  Illinois. 

CI  lim— Two  harniwa  hun;;  to  on  *  frame,  itidepcmlent  of  eicb  other,  with  two  vertical  tonthpd  wheels 
also  working   imlepeadeutly  of  each  other,  and  CuunecK-d  to  thu  horizuutal   wUei  Is,  wUith  are  actuated  by 
means  of  pinions. 
282.  Ox-yoKES;  W.-ishington  Burnham,  Essex.  M;TSsachu=etts. 

Claim — The  mode  of  appiying  the  pole  riu^to  the  yok^.  namely,  by  means  of  the  Btiplc  rack  and  the  ring 
carrier,  made  so  as  to  he  capable  of  sliding  on  the  rack,  and  w^ith  a  piu  passage  ai'ntnged  w;th  respect  to  the 
notches  of  the  staple  rack,  as  described. 

253.  CunTAiN-  Rack;  J.  F.  C.tlbtuin,  Wolcottville,  Connecticut. 

Claim — The  combination  of  tightening  screw,  collar,  pulley,  and  button,  for  effecting  tlic  required  tension 
onthecoid. 

254.  Sewing  M.^chines;  P.  S.  Carhart,  Col  lamer.  New  York. 

Claim— Feeding  th^  cloth  by  the  combined  action  of  th^  needle  and  friction  pad.  when  the  said  needle  and 
pad  operate  jojntly  and  in  uni^ion  to  propel  the  clo'h,  as  the  n  't-dle  deec  nds  tlierethiough,  the  cloth  being 
held  in  i  s  reqn  red  pos'tion  by  the  needle  during  thu  intervals  of  feed,  while  the  pad  is  retreating  to  take  a 
fresh  feed  ng  grip  on  the  cbuh. 

255.  Bread  Knife  ;  J.w  ph  Carrier,  Marlborough,  Connecticut. 

Claim— The  employment  of  the  roller  and  the  adjustable  studs  with  the  collars  and  thumb-nuts,  as  de- 
scribed. 
286.  Stovepipes;  M.  C.  Chamberlin,  Johusonburgh,  New  York. 

Claim — Ist,  The  employment  of  ihe  spring  tube  in  Ciunexion  with  the  pipe,  in  the  manner  specified. 
2d.  The  .-irrangeiui^nt  ofp.pt.-,  c,  provided  with  pin,  with  pipe,  A,  provided  with  slot,  a,  and  spring  tube,  in  the 
manner  specified. 
2S7.  IIORSE  Power  SIachdtes;  A.  B.  Colton,  Athens,  Georgia. 

Claim — Ist,  The  stationary  whe  1  and  its  hub,  when  the  sime  are  placed  centrally  with  the  large  driving 
wheel,  for  giving  motion  to  the  p  nions  and  gear  wheels,  revolving  witli  the  driving  wiieel.  so  as  to  impart  a 
rapid  ntary  motion  to  ihe  ti  irizontal  shaft,  having  its  bearing  in  the  axes  of  both  driving  wheel  and  sta- 
tiouary  wher*!.    2d,  The  sectional  yoke,  in  comb  nation  With  the  annular  collar  and  set-screwa. 

288.  Joiners'  Besch  ;  J.  E.  Cryer,  Pi.oria,  Illinois. 

Claim — Ist,  Th.»  movabl  •.  jaw,  b,  arranged  with  reference  to  the  permanent  jaw,  b.  in  such  manner  as  to 
secure  properly  the  Inmber  to  be  wi-ouglit.  and  at  tho  same  t.me  to  lo:  m  a  track  or  guide  for  Ihe  plane  dur- 
ing the  oijcraiion  of  jointing  and  squartng  lumber.  2d.  Operating  th«  j  tw,  f,  by  m  ans  of  guiil  s.  rod,  lever, 
and  dog.    3d,  The  gaug-,  adjusiable  vertically,  with  reference  to  the  jaws,  b  b,iu  combinatiun  with  the  scale. 

289.  Cahpet  Sweeper;  Henry  Davis,  B.-thlehem,  Connecticut. 

Claim— The  armngement  of  the  rollers  to  operate  in  combination  with  the  yielding  brush  and  with  the 
scraper. 

290.  Hominy  Machines;  Wm.  Davis,  Middleburg,  Maryland. 

CUiim — Providing  the  outer  cylindiT  wiib  aportuns  gang"d  to  such  a  size,  as  while  serving  to  discbarge 
the  hulls  also  to  perform  the  addition  il  fiinctioti  of  discharg  ug  th  ■  hommy,  us  s  ion  as  reduc  d  to  the  desired 
degree  uf  liuen.tjs,  in  combination  with  the  inner  cylinder,  wh.n  the  same  is  driven  at  the  specific  spteds,  as 
desciibed. 

291.  CoMPOSlTio.vs  for  Roofing  ;  J.  M.  Day  and  E.  H.  A.  Oakk-y,  Aiken,  South  Carolina. 
Claim — The  ingredients  in  the  proportions  set  forth. 

292.  Mill-stone  Bush  ;  M.  DeCamp,  South  Bend,  Indiana. 

Claim— Ist,  The  adjustable  f  .llowers  provided  with  convex  sides  and  backs  fitted  within  an  oil-box,  and 
arranged  in  relation  with  the  colbtrbf  the  spindle,  to  operate  as  set  forth.  2d,  The  a.rrated  or  notched  wheels, 
attached  to  the  outer  ends  of  the  screws,  when  used  in  cjnnexion  w.th  the  stops  attached  to  the  plates,  aa 


293.  CniMNErCAPS;  Charles  Douglas,  Hebron,  Connecticut. 

Claim — 1st.  The  valves,  and  the  manner  and  the  posit'on  in  which  they  are  suspended.  2d,  The  arrange- 
ment of  the  neck,  the  top,  and  the  standards,  in  combination  with  the  valve,  or  its  tqmvalent. 

294.  Dry  Gas  Metres;  Samuel  Down,  City  of  New  York. 

Claim— Constructing  or  arranging  the  mouths  of  the  channels  of  communication  betwfen  the  inlet  and 
outlet  pipes,  and  Ihe  m  'asuring  chambers  and  valve  chamber  of  a  dry  gas  metre,  to  d.p  down  in  the  wells 
below  the  said  pipes,  isso    forth. 

295.  Railroad  Car  Couplings;  Christian  H.  Eisenbrandt,  Baltimore,  Maryland. 

Claim— The  plates  with  the  springs,  the  prong-grasping  grippers,  with  the  spring  latch,  constructed  as 
set  forth.  Also,  the  hitching  pin  or  bilt,  provided  with  the  chiiu  and  button  or  ring,  when  used  in  combi- 
nation with  thf  clasping  prong  grippers  and  brake  lever,  as  set  torth  Also,  the  combination  and  arrange- 
ment of  the  sliding  belts  with  the  prong-clasping  grippers,  as  set  forth. 

296.  Device  for  Securing  LicnTNiNO  Rods;  John  A.  Enggren,  Brooklyn,  New  York. 

Claim— An  insulator  f'r  lightning  rods,  composed  of  a  glass  standard,  a  spring  claep,  having  shanks,  and 
shoulders,  and  otiierwise  made  as  d>.'Scribed. 

297.  Device  for  Clamping  the  Bolts  in  Circular  Sawisq  Shingle  Machines;  Kasson  Freeman,  Fond  da  Lac, 

Claim— The  arrangement  of  the  sliding  or  adjustable  block  with  weights  attached,  or  their  eqaivalente, 
when  used  in  connexion  with  the  sliding  j  iws. 

298.  Ties  for  Cotton  Bales;  Edward  Garrett,  New  Orleans,  Louisiana. 

Claim— The  combination  of  the  two  plutee,  &c,  when  arranged  to  form  a  tie  for  iron  bands  for  baling 
cotton,  or  fur  similar  purposes. 
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299.  Trunk  Lock;  E.  L.  Oaylord,  Terrysville,  Connecticut. 

Chiini— Tlio  arrangenirnt  uf  the  Ui.U  with  the  Bprings  and  tumbler,  to  operate  aa  set  forth. 

300.  Horse  Rakes;  Klislm  Geiger,  Lanc;ister,  Pennsylvania. 

Cliiim — The  arrangement  uf  the  cruss-ltar,  hnving  the  flat  spring  and  heads,  and  provided  w 
actuiit.ng  the  supporting  bar  with  and  in  relalion  to  the  clearing;  rucker  shaft. 
3OI.  Cases  fob  Stereoscopic  Pictures;  H  nry  Glosscr,  City  of  New  York. 

Claim—lst,  The  arrangement  nf  two  ,,r  ni-r^'  pn:---  ^f  .-v.  ■ -1.1 ---■■=  r,n  th--  =;imr-  -i.T-Mf  n  ^trrr-.,- 


>  that  8 


Mw  look  Jit  til.-  |.i.:iii  -  ..t  ■  .  .  I  ^ 
i-alent,  «t  tli-n  l"U'  1  .._-  .  1  .  ,■: 
lents,  whereby  tho  same  are  nrndt'  lu  ii.<v.  1  Immi  >  li'  ]  ml 
motion  to  the  picture  frames,  first  in  a  diiLci.uii  ii.iii>ii^iM 
or  its  efiuivalent,  on  the  endless  belt,  E;  antl  second,  in  a  le 
4th.  The  arrangement  and  conibiiialion  of  the  endless  belts, 
stantially  aa  described.  5th,  The  cams, g  g"', arranged  in  coi 
lents,  iu  Buch  manner  that  th.y  produce  the  Within  desc 
intervals. 

0O2.  Wasuixo  Machine;  Artl 
Claim— Tiie 


.  arranged 
><  a  doublu 


at   altem 


Maine. 
.  aa  made  with  a  set  of  fluted  rollrs 
LHid,  in  order  to  enable  the  clothes 


,  Nai)l 
nproved  w:i,sliii 
ing-board  applied  to  th  -  ir-^nu 
during  the  operation  of  wu-Ijim 

303.  Steam  Boilers  ;  IJenj;imni  1 
Claim— The  combinatun  ul 

hoUow-biiig  d  doors  and  diaphni 

304.  PiAxo-FORTE  Action;  Napolcjii  J.  Ilaines,  City  of  Nl-w  York. 

Claim — The  cross-shaped  or  four-armed  fly,  applied  in  combination  with  the  jack,  the  key,  and  the  ham 
mer  butt,' to  operate  aa  si;t  forth. 

305.  MAcniNE  FOR  KiLiNQ  Saws  ;  A.  Uadley,  Lynn,  Massachusetts. 


1,  Hazel  township,  Pennsylvania. 

le  smoke-stack,  single  chamber,  and  donble  series  of  flues,  with  the 

inged  as  set  forth. 


ning  the  bevel  of  tla 
v-plate.)!it  h.  and  lili 
d,  Determining 
two  points,  1  and  m,  oii' 
ir.    3d,  DeterminiriL;  lii  ■ 


set  forth. 


fth 


L-llts 


.of  I. 


:in- th'"  fnn 


'  (which 
■ir  rela- 
he  shaft 
■d  piecf?, 
11'  fram» 
Holding 


Claim— Ist,  Dete 
supports  the  rail  and 
tive  position  by 
of  the  saw  bet  wee 
block,  and  set-scri 
with  grooves,  fori 
the  file  by  clamps 
Btructed  in 

porting  and  moving  the  saws,  cohmii  t  :■  -1  >  iI  im 
be  qnickly  adapted  for  filing  either  .strait^lit  or  fir 
supporting  and  moving  the  saws  with  the  mechan: 

306.  Hubs  for  Carriage  Wheels;  Luther  T.  Uazc 
Claim — Enclosing  wood  hubs  for  carriage  wheels,  or  other  vehicles,  with  metal  case: 

box  and  bauds,  in  the  manner  described. 

307.  Machine  for  Raising  Railroad  Truck  ;  Win.  llenney,  Wapello,  Illinois. 
Claim— The  balance,  arranged  with  the  arms  and  with  the  extensions  to  operate  in 

piston,  the  seriated  bur,  the  pawl,  and  with  the  eccentric  disc,  in  the  manner  described. 

308.  Ovens;  Juhn  F.  Hoffmeister,  Alton,  IlUnois. 
Claim— The  arranj;ement  of  thi'  lln  s  which   terminate  in  the  chamber,  in  combination 

tional  titi'.  t..  >    -r  ■!■■  111.  ■■luiaiMii    [i  vm  1  u  lli  ■  iul:ii  v  !'l:il'>.rm,  as  sp 'cified. 

[A  I- .1  r  ,   ji.:     ,11         .11,  !,     itii.     'aIiu  ii  .  >.riv.-y  the  heat  from  the  fire-place,  and  the  heat 


BUp- 


I  for  supporting  and  operating  the  file. 
Coventry,  New  Y'ork. 


5  which  form  the  pipo 


umbination  with  the 


'ith  the  addi- 


forn 


that  th'  dough  which  is  placed  on  the  plat- 
h-  first  half  ofitsroL-Uion.and  to  a  less  heat  dur- 
other  article,  is  well  baked  after  it  has  been  one* 


ing  th"  lattei    h;iU"  ut  its  rutaliuu.  and  so  a  loaf  of  bread, 
rotated  on  the  platform.] 

309.  Clothes  Dryer;  C.  R.  Ilurlbut,  yorUsbirc,  New  York. 

Claim— Tlie  arrangement  of  standirds.  side  rails,  cross  rails,  and  eash,  provided  on  their  nnder  side  with 
buttons,  the  whole  being  jointed,  and  the  several  parts  acting  conjointly  iu  the  manner  specified. 

310.  Coolers  for  Beer;  Charles  Jones,  Brooklyn,  New  York. 

Claim — The  shell  arranged  in  the  cooler,  so  as  to  form  the  two  compartments,  to  operate  in  combination 
with  the  coil,  as  described. 

311.  Manufacture  of  Water-proof  Cement  Pipes;  Alfred  Fauvin  Jalourean,  Paris,  France ;  patented  ia 

France,  December  30, 1857. 
Claim — The  manufacture  of  air  and  water-tight  tubes  or  pipes  by  the  process  set  forth. 

312.  Separators  for  Smut  M.vchines;  G.  P.Jordan,  Burlington,  Iowa. 

Claim— 1st.  The  combination  and  arrangement  of  the  scourer  with  the  spout,  chamber,  and  box,  pro- 
Tided  with  the  blast  chambers,  spout,  h,  f  m,  and  screens.  2d,  The  employment  or  use  of  the  valves  plnccd 
in  the  partition  plates,  when  ust-d  in  combination  with  the  liiu,  chamber,  spout,  D,  antl  scourer,  and  arranged 
relatively  therewith,  as  set  forth. 

313.  Churn;  William  Kelly.  Hastings,  Michigan. 

Claim— The  combin  itiMi  .r  tin  .:,i-l,i  in  wjtth  the  slide  partition  and  connecting  rods,  the  parts  being  so 
connected  to  the  frame  tli:ii  I'l    ■       ;   .    .  ;,-..l  the  churns  shallops-rate  the  dashers,  and  force  the  cream  against 

and  through  the  slide  pan  I!  I 1  :     nfing  to  claim  the  oi>eration  of  the  dasher  or  dashers  by  tha  osciH*- 

tion-s  of  the  churn,  but  ()ril\  li-    -;,,;.:  lUonand  arrangement  of  the  vibrating  dashers  with  the  movabU 

partition  and  concomitant  parts,  as  d 'M'n)i'd. 

3U.  Harvesting  Machines;  Jesse  Little,  Chambersburg,  Pennsylvania. 

CHira— The  arrangement  of  the  sliding  brace,  in  combination  with  the  tongue  and  bar,  constructed  on-i 
operating  in  the  manner  described.  Also,  the  combinatiou  and  arrangement  of  tlio  caster  plate,  jaws,  umJ 
logmentSj  iu  the  manner  described. 
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Claim— l8t.  The  shiift.  b,  with  a  s 

lupiKirtirig  aril 

ri  or  arms  ami   bear.n;;   rec  s^. 

in  combinntioD  with  thf 

propelkT  or  piuicilt-wli  -l-I  shaft.  K,  air 

■Liiitied  in  thi' 

ni;iimer  set  furth.     iJd.  The  m 

i.uhir  shaft,  c.  with  geai 

wheels  Ht  the  tipp-r  and  lower  euds,  ii 

1  cuuiUinatiou 

uith  the  shiifi,  h,  and  pi'ui>eller 

fchtift,  K,  aiTunged  iu  the 

C16.  Propellkb;  Levi  II.  Markley.  Line  Lexington.  Pennsylvanta. 

Claim — Thf  arrangement  and  combination  of  tlie  peculiarly  act'ng  paddle  blades  or  fliers,  pivoted  frame, 
rods,  hooks,  slid  ng  blouk,  and  reversing  and  br.icing  bur,  as  described. 
«17.  Method  op  Fokming  I'louuh  Handles;  Georg-  W.  Matthews.  York.  Pennsylvania. 

Claim — The  arrangem  'nt  and  combination  of  th  ■  carriaiie  provided  wi;h  the  patt-'rnsor  curved  *.urfiP"8, 
the  adjustable  rotating  cutter  head, belt, and  adjustable  shat^, pruvidi.-d  with  the  piniou  and  thuiack  attached 
to  carnage. 

318.  Metallic  Pipe;  W.  S.  Mayo,  City  of  New  York. 

Claim— The  application  of  longitudinal  strips  to  tjie  surface  of  ft  metallic  pipe,  in  combination  ^^ith  th^ 
coiled  wire  covL-ring,  whereby  I  am  enabled  to  insure  great  strength  with  a  lees  th.cknt^s  of  metal. 

319.  B\n  Fastener  ;  Wni.  P.  Maxson,  Albion,  Wisconsin. 

Claim— The  employment  of  the  obloTig  groov.d  fiiced  plati*.  or  its  equivalent,  having  two  segments  of 
its  middle  poi  tion  punched  out.  so  as  to  admit  the  string  and  fasten  it  t  >  tlie  bog,  iu  combiuj,tiou  with  tba 
string  and  ring,  when  constructed  to  operate  u{>on  the  principle  of  the  wedge. 
3-*0.  Egg-beater;  Thomas  McBean,  Fowlerv.Ue,  New  York. 

Claim — ThB  double  spiral  dasher,  in  combination  with  a  sijuure  box,  where  tbe  same  are  arranged  sub- 
stantially as  specified. 

321.  Seed  Planters;  John  McKown,  Ceardstown,  Tirginia. 

Claim — The  armnLr--ni  nt  for  unit-d  operation  of  the  horizontally-moving  hrind  lever,  vertical  shaft,  hori- 
zontal elbow  lever,  horiZi.'ntal  slides,  divided  hopper,  s.ed  tube,  and  vacuum  plate,  as  set  forth. 

322.  Seats  and  Colches  for  Sleeping  Cars;  Thomas  E.  McNeil,  Philadelphia,  Pennsylvania. 

Claim — 1st.  Two  at^acent  S'ars.  each  seat  having  detachable  cushion  d  boirds,  g  and  E.  and  each  having 
a  permanent  end  frame  i:nda  rftarfi-ami-,with  upper  and  lower  ledges,  in  com bmation  with  tlie  swing  bracket 
and  rib,  or  their  equivalents,  arranged  so  that  the  cushioned  Uwrds,  g,  of  the  two  adjacent  sea's  may  form 
one  couch.and  the  boirds,  E,  of  the  same  seats  another  couch,  and  so  that  wh^n  ilie  ^id  1><  aids  are  arranged 
as  c  lUcIhs  ihero  may  b  ■  a  space  betwcn  them  and  the  pei manent  end  Irames.  2d.  C-onstructing  and  arrang- 
ing the  end  fi-ames  of  four  seats,  so  that  they  may  scive  aa  supportu  for  the  cushioned  plutt'oims,  which  foiui 
the  two  inreruiediate  berths. 

323.  Attaching  Thills  to  Axleb;  John  Miller,  BucyruSj  Ohio. 

Claim — The  adjusting  and  securing  the  hook  oa  the  pin,  by  means  of  the  ciicuhir  face  on  the  jaws,  and 
the  shoulders  on  the  iron. 

324.  TuRESHixG  Machines;  John  R.  Moffit,  Piqua,  Ohio. 

Claim — The  d  'scribed  arrangement  of  fixed  bearings,  set-screws  (in  the  line  of  adjustment),  and  hing  -d 
concave  heads,  the  whole  operating  togeth-r  to  set  and  rigidly  retain  the  toothed  portion  of  rhe  concave  at 
any  desired  proximity  to  the  threshing  cylinder,  while  at  the  side  at  which  the  unthreshed  grain  enters,  it* 
distance  is  substantially  unchanged. 

325.  Machine  for  Dressing  Kid  Skins;  Timothy  Newhall,  Lynn,  Massachusetts. 

Claim — Tlie  rotir^*  brush,  in  conu-xion  with  the  reciprocating  bed  or  carriage  connected  with  its  guide 
rods  by  springs,  the  parts  being  arranged  to  operate*  as  set  forth. 

326.  Smut  Macuine.s  ;  T.  A.  Noble  and  Erastns  Coy,  Akron,  Ohio,  and  James  B  Angell,  Alleghany.  Penna. 
Claim — l^t.  The  adjustable  hoop,  in  connexion  with  the  increased  chamber,  f  to  regulate  the  blast  pass- 
ing up  through  the  circular  op'  ning.  N.  also  the  adjust  ibl  •  ring.  d.  to  r  gulate  the  blast  coming  up  through 
the  circular  opening  E;  the  operation  in  both  cases  be  ngto  increase  or  diminish  the  hlast,asmay  lierequin  d. 
2d,  The  chamber,  g,  in  combination  with  arm.  f,  and  sp'  ut.i,wben  said  chamber  is  placed  above  the  revilv- 
iog  chamb  r,  h.  to  catch  the  screenings.  3d.  The  ivv  dving  chamber.  H.  providt-d  with  sides  and  rim,  for  dis- 
tributing the  whe^t  evnly  as  it  falls  over  rhe  edge  of  the  rim.  so  as  to  be  more  effectually  operated  ujnin  by 
till'  blast  passing  up  the  opening,  e.  and  also  the  flanch,  M.  upon  cylinder,  l,  f -r  ihe  similar  distrilmiion  of 
the  wheat  to  the  s-cond  blast  rising  through  opening.  N.  4th.  Making  the  conical  scourer  adjustable  perpon- 
dicul  irly,  both  independently  of  shaf:,  a,  and  disc,  L,  and  in  conn  -xion  wirh  9,tid  shaft  and  disc. 

327.  Machines  for  Cl'TTISG  Soles;  John  S.  Shattuck.  Mald.n.  '^r .  -i  I.d-  m-. 

Claim — The  alternating  or  vibrating  segment  carry  ng  th  -    hiving  the  toe  and  h-^el  in  opp«»- 

pilo  dir*«tlons.   Also,  tht^  yield-ng  table  which  supports  the  1    r  i  i  ward  and  the  yielding  g-auge 

by  which  the  leath-r  is  brought  to  the  right  position  to  be  up' I  i;.  I  mi,  i;  tIm- cutters.  Also.'the  pnjecting 
kniC^-edge  at  the  heel  and  toe  of  the  cutter,  by  which  the  scraps  are  d  taehed  from  the  strip  of  leather. 

328.  Folding  Cradle;  L.  K.  S-lden.  Haddam,  Conncclicut. 
Claim — 1st.  The  rockers  of  a  cradle  arranged  with  slats,  m 

nation  with  the  b  it:om  brae  s.  tlie  upriglit  cross-bars,  thn  loiigili      _      .      - 

Bpecitied.    2d.  The  arrangement  of  the  slid.s,  in  combination  with  the  bottom  bracts,  and  with  the  upright 
cross-bars,  to  operate  as  described. 

329.  Straw  CiTTERs;  George  Roushe,  Lima.  Ohio. 

Claim — The  relative  nrrangement  for  unitetl  operation  in  a  straw  cutterof  the  reciprocating  cutting  kirfe, 
Tfhen  nrrang  d  in  a  circularly-moving  frame,  reciprocating  feeding  rake,  and  rising  and  fulling  idvoted  press- 

330.  Platform  Scales;  Elnathan  Sampson,  St.  Johnslmry.  Vermont. 

Claim— Attaching  thera^Isof  the  platform  direct  to  the  slei  pers.  which  are  connected  at  each  end  by  linkh 
to  yokes  fitted  on  levers,  the  lower  ends  of  said  levers,  at  each  side  of  thi'  platform,  b -ing  contr  cted  together 
and  to  th  '  shift  of  the  scale  b-Hni  by  rods.  Also  the  .*mploympnt  or  use  of  the  adjustable  rods  attached  to 
the  1  vers,  to  i»ennU  of  the  compensation  of  the  c>ame.  for  the  purpose  specified. 

331.  BI-CKLF.S;  Adolph  Roesler,  AVaraaw,  Illinois. 

Claim— The  tug  pl.^tes.  the  trace-plate,  having  one  or  more  knobs,  the  foik-shafed  hame  hctk.and  sen  w- 
rod,  all  arranged  as  described. 
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:;o2.  Car  Couplings;  Richard  Rickkon,  Kocheater,  New  York. 

Claim — Constnjcting  eelf-adjusting  c;ir  couplings  with  u  series  of  groovta,  so  so  as  to  admit  of  the  conp- 
ling  (with  self-couplers)  of  cars  of  unequal  heights. 
:i;ia.  Blbsers  for  Vapor  Lamps;  Robert  Itamsey,  Philadelphia,  Penus.vlvania. 

Chum — The  combination  of  the  wick  tube,  the  gas  cUamber,  the  lube,  and  jet,  arranged  as  described. 
:i;'.i.  Stoves;  Richard  B.  PuUan,  Ciuciniiati,  Ohio. 

Claim — A  rotating  vessel  provided  with  two  grates.  an<l  a  central  row  of  jsjate-bars,  arranged  wilhin 
stoves  in  such  manm-r  as  to  form  two  firo  chambers,  one  above  the  oiher,  and  which  nm>  be  used  alternately. 
:;:;').  Macoine  for  Stbippiso  and  Ci'ttisg  Sugar  Cane  for  Grixdisq  ;  Luther  E.  Porter,  Lake  Mille.  Wis. 

Claim — 1st,  The  divided  clasp,  arranged  as  dcscribtd.    2d,  In  combination  with  the  above,  I  cluii^  the 
spring  c\itlers,  arranged  as  described. 
:'.oli.  Metaluc  Shields  for  Boots  ax»  Shoes;  Jonah  Piatt  and  Myron  D.  Brooks.  Akron,  Ohio. 

Claim-  Tlie  construction  of  boot  and  shoe  shields  having  au  opening  iu  front  to  prevent  water  or  sand 
from  being  entnipped  b.-tween  the  shield  and  the  leather. 
:;u7.  Seats  for  Cblrches.  Schools,  &c.;  Charles  Perley,  City  of  New  York. 

Claim — The  combination  of  the  swinging  bracket  with  the  turning  seat,  connected  and  acting  in  the 
manner  specified. 
;i;t8.  CnucK  FOR  ScREW-criTiN'fi :  Richard  Xnttntl  and  Jnhn  Kirkpatrick.  Alleghany.  Pennsylvania. 

Claim — 1st,  The  lin^  li  . .  m  i  |.  i  f  ■  i  >  i  i  li'  m-j  i  .  m  .i\\,i\  nr  recessed  for  the  purpose  of  making  room 
for  the  outfit  end  of  til       i.'  ..  _  ;-h'i|   \wth  cams  on  the  inside,  and  withaspring 

«:atch,  lever,  cam,  and   !■  i::         i    ;  '■  -    r       .!     I  !■    .  .nu  rlmniber  iu  tlie  di '-box,  when  used  in  con- 

nexion with  thn  cims  ami   iiiii         1     I       1  I       -I  ,  1  V  I.  ti  Knilr  ill  thr.e  parts,  and  used  iu  connexion 

with  thadje-box.  rin-;.  aini  ^|l^ill;:  i  :it'  li     I  \<    i  n       r   ■  !■  n   i:,!  m  r;iML''  m'.iii  of  the  die-box-  cutting  dies, 

and  caip.  with  tlu'   rm:;.  the  wimiL'  Ijimm;:  :         i  :,     I;        iLCUtiic  h'VtT  on  the  lace-plate, 

when  used  in  combin  ill' n  with  th-  Itvi;.  ,  -•  ,      ,    ;    ,  i   :  .  .  i    li.  as  di-scribed. 

o39.  Machine  for  Cittixo  Scrcws;  Richu  i  n  ir  iill  /ml  .Llin  K  :  K,  n  -  , '.,  Alleghany,  Pennsylvania. 

Claim — 1st,  The  combination  and  arrangement  of  the  levers,  rods,  stops,  and  springs,  with  the  holding 
or  sliding  heAd  and  eccentric  lever,  in  the  manner  described.    Sd,  The  use  of  the  sliding  or  holding  head  and 
iHTCJutric  lever,  when  used  for  the  purpose  of  opening  and  closing  cutting  dies  in  chucks  for  scruw-cuttiug. 
:ilO.  Sprins  Balance  for  Window  Sash;  F.  II.  Smith,  Plainville,  Connecticut. 

Claim — The  manner  of  seeming  the  pulleys  in  the  head  jamb  of  the  window  frame,  and  the  maimer  of 
winding  up  and  adjusting  the  two  pulleys  through  one  orifice. 
.".41.  Coal  Screen;  Jasper  Snell  and  John  R.  Deihm,  Pottsville,  Pennsylvania. 

Claim — The  arrangement  of  the  plates  or  blades  in  parallel  planes  with  spaces  between  their  edges,  so 
as  to  slope  lengthwise  of  the  screen  and  crosswise  from  the  centre  of  the  screen. 
o42.  Friction  Pulleys;  Edward  Spald'.ng.  Wesborough,  Massachusetts. 

Claim  -The  combination  of  the  tubular  rest  with  the  driving  pulley,  the  hanger,  or  its  equivalent,  and 
the  shaft  of  the  diiviug  pulley,  the  pulleys  being  arranged  and  made  to  operate  with  respect  to  one  another, 
as  Specified. 
;'43.  Sails  for  Fore-and-aft  Rigged  Vessels;  A.  Washington  Stewart,  Cambridge, Maryland. 

Claim — In  fore-sails  the  clue-sail,  of  the  form  specified,  united  to  the  aftcr-lcach  of  the  fore-sail,  and 
managed  by  sheets,  as  set  forth. 
.';44.  Seed  Planters;  Stephen  L.  Stockstill,  Medway,  Ohio. 

Claim — The  described  arrangement  of  the  open  notches,  pivot,drag-bar,and  pin,con9tructed  in  the  man- 
ner set  forth. 
:;4j.  Mechanism  for  Varying  Speed;  James  A.  Stoddard,  Milford,  Massachusetts. 

Claim — fTn-iduating  or  varying  speed  by  moans  of  pulleys,  or  their  equivalents,  operated  in  connexion 
%vith  surface  wheels,  or  their  equivalenrs.  in  such  manner  as  to  receive  and  transmit  the  motion  at  variable 
ilistances  from  their  centres,  when  cynstructed  and  operating  substantially  in  the  manner  set  forth. 
:i46.  Portable  Wagon  Jacks;  Ilenry  StowsU  and  Lorenzo  Spencer,  Placierville,  California. 

Claim — The  p  culiar  arrangement,  combination,  and  adaptation  for  the  purpose  of  raising  the  axles  of 
wagons,  and  otht.-r  heavy  bodies,  to  which  the  fortgoiug  invention  may  be  adapted. 
;U7.  Weighing  Scales;  Francis  M.  Strong  inid  TliMnins  Ross,  Brandon,  Vermont. 

Claim— The  employment  of  an  auxiT  .t  v  li  mh-  lii  . nnbination  with,  and  interposed  between,  the  plat- 
form and  Icvei-s.  Also,"  constructing  surh  inii  i  im  li  u.  ttame  in  two  parts,  connected  by  movable  joints  at 
tha  angles.  Als.».  th,-  manner  of  constnirt  im  .mu  m-  i  tjn>i  the  bearing  blocks  that  rest  on  the  knife  edges. 
Also,  biin^'ing  the  ends  of  tho  arms  imnK'-ltateiy  one  above  the  other,  in  combination  with  the  mode  of  con- 
necting the  two  With  the  beam  by  a^ngk-  and  double  connecting  rods,  substantially  as  dt-scribed. 
:U8.  Platform  Scales;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Vermont. 

Or.M.i—  Vrran-'in^r  ili^  «"!  i-><:  of  Tn.'kiTK_'  l-v-r^  whinlt  sustain  the  y-latfomi,  with  their  shafts  all  parallel, 
nn-l  u  (  ;i  r:,  .■  m  .  ..i  i"  .r  rii  m  m  th.-  -  u.i'  i  !■  I  \  i:  I  !■  -■  ■  ■;  i ;;  i.::  j_'  the  inner  section,  which  are  in- 
iliTil  ,   ..  kii',    ;:i  ;i,.:  ;    _    ,  \  v^  irh  the  scale  beam,  to  the  short 

arm-  -■.  V.  :j    '■  :  ■,  .i;  -.i-  ■■■;,  i  .i  .■    ■  ,■,  ,i   ;,  ■  -  ii      i  i  ■      .  .  i  ■  ''[-afion.    Alsi\  the  method  of  con- 

u'jctau  itf  -"^  i  ;|  -  .  ■  p.,ii  -  ,1  1  ]i  ■  -h  ill  .■!  li.  K.I-'  ■■■'■  ■■  '■  \  I  '■■'  ii:'  .1.'  nf  projections  and  links,  for  the 
purpo^e  of  fii  ii'i  II-  ii  1  ■  \  '  1  I  1.  I  K  I.,  r-  ■,  li  i  ■  -  -  \  ii  ;  i  .-  '  ■.  ' ':  ■  ■;[iiuirts,  that  it  may  vibraie  freely 
and  without  iii'i  1;    _    i     !    i,       !\  u  ui-';  ;  i  '  .  Il- bi-am,  as  described     Also,  sns- 

pendin-j  tht- h  v.  .u  _  \''.  ■  \~  ■  \  ia.Im;,     ,.1  i    :   .    \     -   :        i   id,  so  that  any  swinging  motion 

of  th!^  levers  wiii  n  i  i  u,-  i  h  M  !  -  [  .  \  i'  ■  ■  ■,  'i  ki  I  i_  -  1  >  w  li  ■  li  means  we  are  enabled  the  better 
to  pn-vii  \r  lit!  ■  I  .ii  .  I  _'  -  ~  -  "  1  ,  .;  ..  I  1  .1  .  w  ._;i.ij  j;  Al--i,  iMu^uucfing  the  b"ariiig  pieces  with 
(■.■.Mvi'\  I  !■  ■  .iti  i  ;ii  ■!  iii_  1  I.' I  ^^ll  I  'v  :.'  -.  .1  r  ■.ii-il  si^f-.i^ljiis- in;;,  that  the  kuif;  edges  may  bear 
%v.tli"U(  li;i,.i '!_-      Al-i.  1  :.■-!;;'■■!  .1 1  -I  .V.  ■.■!      I  -      . 'I,  a'ijii-ita''l'' by  a  srr-'W  in  thj  end  of  the  tranamit- 

ling  k\'Ji.  Ih'.-  i-iiipl  'j-mt-ut  ul  a  .-i-Hiii-   Li_a.;u^  a-,aui=t  Uv:  Uid  ul"  the  adjusting  BCTCWfl. 
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SiO.  Machike  for  Cutting  Ieregular  Forms;  Iciaac  T.  Tice,  BaUtniore,  Maryland. 

Claim — The  eniploynieut  or  use  of  tho  vibrating  bed  with  f  nee  or  gauge  and  feed  or  pressure  rolL^rfi. 
attached  ia  connexion  with  tlie  rotaiy  cuitur  hetui  htted  in  stutiouary'beai-ingti  ou  the  platform  or  tabic,  the 
whole  being  arranged  as  set  forth. 
S50.  Sugarcane  Harvesters;  Kolwrt  R.  Taylor,  Reading,  Pennsylvania, 

Claim — The  two  sets  of  rotating  cutters,  one  set  being  situated  above  and  in  advance  of  the  other  set,  in 
combination  with  the  reel  and  shield,  as  set  forth. 
.{51.  Machine  for  Cutting  Soles;  John  Thompson,  Marblehead,  Massachusetts. 

Claim — The  arrangemont  and  application  of  entire  sole-cutters  (viz:  such  as  are  capable  of  cutting  out 
an  entire  sole,  finished  on  its  sides,  toe,  and  heel,)  ou  opposite  sides  of  a  rotary  shaft,  so  that  aft*^r  each  semi- 
revoluciiin  of  such  shaft,  and  during  each  descent  of  it,  an  entire  sole,  with  heel  and  toe  complete,  may  be  cut 
from  the  piece  of  the  leather  by  oiii;  of  such  sole-cutteis  ;ictint^  iher-  un,  and  while  the  piece  of  leather  is  sup- 
porti-d  on  the  bed  or  Mock  under  such  shaft.  k\<\\  t  h  .i||.ii'  h  i  .u  .i  Mj  i.itch  and  cams  to  the  pinion,  and 
a  spring  slider  applied  to  the  shaft,  and  po  as  to  uii  ,         ■  .1.    Also,  in  connexion  with  the 

entire  sole-cutters  applied  to  opposite  sides  of  tin-  -1   >  i  i  ibed,  a  gauge,  and  mechauiem  to 

operate  it  in  such  manner  as  first  to  move  it  up  to  tli    i  n  h     i  iIj.   ,  hi.  i,  ..nd  carry  it  away  therefrom  sufti- 
ciently  to  enable  the  sole  that  may  have  beeu  cut  tu  W  di.-i.  har;^L-d  li\>ui  tha  supporting  bed. 

352.  Rocking  Chair;  Thomas  U.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim — A  rocking  chair,  having  its  arms  extended  down  to  the  rockers,  and  its  back  arranged  and  ope- 
rated as  specified 

[This  invention  consists  in  extending  the  arms  of  the  chair  down  behind  the  s?at  to  the  rockers,  so  as  to 
form  a  circular  arc,  the  under  edge  of  which  is  provided  with  saw  teeth,  which  serve  to  retain  the  back  in  anv 
desired  inclination,  by  means  of  a  rod  with  two  rectangular  bends  at  each  end,  which  rod  is  attached  to  the 
back,  and  the  bends  of  which  are  forced  into  the  saw-tec-th  attached  to  the  extension  of  these  arms,  by  means 
of  springs] 

353.  R.EEFING  Fore  and  Aft  Sails;  Jamea  L.  Townsend,  Newburj'port,  Massachusetts. 

Claim — The  application  of  tlie  gaff  to  the  mast,  bo  as  Vi  be  capable  of  being  dropped  downward,  on  either 
side  of  the  sail.  intt>  ur  about  into  parallelism  with  the  most,  as  specified,  in  combination  with  the  application 
of  one  or  two  head  reefing  lines  to  the  gaff  and  the  sail,  so  as  to  emiblc  the  slack  of  the  leach  and  upper  part 
of  the  sail  to  be  taken  up,  and  also  the  iower  end  of  the  gaff  to  he  secured,  in  oi'd?r  to  effect  the  reefing  of  the 
gail.  Also,  in  combination  with  the  said  means  of  reefing  the  head  and  producing  the  lap  of  the  sail,  one  or 
more  buntUnes  or  lap-«ecuring  lines,  applied  to  the  leach  and  the  body  of  the  sail,  as  described. 
:J54.  Moulding  Machine;  Chapman  Warner,  City  of  New  York. 

Claim — ^Ist,  The  method  of  packing  the  sanll  by  dropping  it  from  any  given  height.  2d,  The  modi^  of  oh- 
tainiug  the  same  result  by  means  of  revolving  bUtded  shafts,  as  described,  ad,  The  double-hinged  flasik,  con- 
structed and  secured  by  plates  and  pins,  as  d  sciibed  4th,  The  table,  constructed  substantially  as  described. 
under  and  independ.^nt  of  the  moulding  board,  capable  only  of  a  vei  tical  motion  communicated  to  it  by  the 
arrangement  described,  or  any  one  equival  nt  thereto,  and  working  in  connexion  with  the  moulding  board, 
through  which  latter  the  patterns,  which  are  fastened  on  the  table,  protrude.  5th,  The  mode  of  supporting 
the  moulding  board  from  ben<  ath  and  through  the  table,  6th,  The  combination  of  apparatus  for  packing  thtr 
sand  with  the  mode  of  hin^niig  and  securing  the  fliisk  by  piates  and  pins,  and  with  the  vertically  working 
table  apparatus  for  withdrawing  the  patterns  from  the  sand  through  the  moulding  board,  supported  as  de- 
scribed. 
355.  RixG  Traveler  Spinning  Frame;  Joseph  W.  Wattles,  Canton,  Massachusetts. 

Claim — The  improved  arrangement  of  the  ringflanch?s  by  which  the  traveler  is  supported, and  on  which 
it  slides,  the  same  consisting  in  arranging  them  with  reference  to  the  ring  or  its  axis,  substantially  as  shown. 
:>56.  Uarvesting  Machines;  Jesse  Whitehead,  Manchester,  Virginia. 

Claim — 1st,  The  supplemental  discharging  i-ake  arrang'^d  with  its  actuating  mechanism,  as  described,  so 
,T8  to  oi)erate  automatically  and  coiijointly  with  the  platform  rake.  2d,  Attaching  or  su-ipending  the  rake- 
head  to  the  shaft,  by  means  of  the  pulley,  d.  rod,  oblique  birs,  and  pulley,  h,  as  described,  whereby  the  head 
is  allowed  to  vibrate,  and  is  perfectly  guided  or  retained  on  the  shaft. 

[Lettei-s  Patent  were  granted  to  this  inventor  od  December  2, 1856,  for  an  automatic  raking  attachment. 
on  which  this  is  an  improvement.] 

357.  CuLTivATOEs;  W.  I.  Wilson,  Franklin,  Indiana. 

Cl.iim — The  arrangement  of  axles,  wheels,  levers,  shanks,  ploughs,  cross-pieces,  guides,  and  arms,  for 
operating  conjointly  in  the  manner  set  forth. 

358.  Saw  Filer;  Solon  Wood,  Wiite  Pine,  Pennsylvania. 

Claim — The  arrangement  of  the  cutters  on  an  arbor,  the  bearings  of  which  are  so  arranged  that  the  cut- 
ters are  Bubjtcted  to  the  action  of  adjustable  spiral  springs,  or  their  equivalents,  in  the  mannor  specified. 
Also,  the  additional  arm  which  is  hinged  to  the  bar,  in  combination  with  the  sliding  pieces, for  the  purpose  of 
allowing  the  cutters  to  follow  the  action  of  the  springs  in  two  directions,  as  described. 
o59.  Gong  or  Beu  for  Signals;  Isaac  F.  Woodward,  Philadelphia,  Pennsylvania. 

Claim — ^The  escapement  bar,  constructed  as  described,  in  combination  with  the  end  and  pin  of  the  ham- 
mer or  striking  arm. 

Gt>0.  Machines  for  Making  Clay  Pipes:  Henry  Aregood,  Mansfield  Township.  New  Jersey,  and  Stephen  Us- 
tick,  Philadelphia,  Pennsylvania,  Assignors  to  John  L.  Macknight,  Bordentown,  New  Jersey. 

Claim — Ist,  The  annular  ring  npon  the  core  pin  (which  is  also  provided  with  a  foot),  in  combination  with 
a  flanch  upon  the  inside  of  the  outer  front  end  of  tlie  mouid,tn  retain  the  core  pin  in  place  while  forming  the 
liell  end  of  the  pipe,  operated  in  the  manner  specified-  '2d,  The  cim  wheel,  in  combination  with  the  piston, 
trough,  and  its  connexions,  mould,  and  core  pin,  for  making  tho  bell  end  and  straight  part  of  the  iiipe  at  one 
operation.  3d,  The  combination  of  the  rock  shafts  with  the  two  halves  of  the  mould,  the  former  being  ope- 
rated by  the  cam  wheel  and  shaft,  for  the  purposes  def^cribed.  4th,  The  slide,  rod,  and  cam  strip,  as  described. 
5th,  The  arrangement  and  combination  of  the  cam,  rock  shaft,  and  levers,  for  operating  the  knife,  in  the  man- 
ner specified. 
3C1.  Wrench  ;  Henry  J.  Belirens,  Assignor  to  Charles  S.  Pomeroy,  City  of  New  York. 

Claim — Providing  the  socket  of  the  screw  with  a  pivot  or  hinge,  eubstaQtially  in  the  manner  epeciiied. 
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362.  Carpet  Sweeper;  Win.  0.  Dudlong,  Assii^'nor  to  IlaniiUon  W.Conklin  ami  James  W.Corning,  Haitforil, 
Connecticut. 

CUiim— In  coiiibination  with  the  g-ar  whet-I  timl  pinion  at  either  end  uf  the  case,  the  lever,  auJ  screw,  by 
which  the  hei^jht  of  the  brush  is  atijus;eil  ;inii  tlii;  piniun  is  eujj-aged  with  the  driving  gear. 
iJGCJ.  BcRGLARs'  Alarm;  John  G.  Clark,  Assignor  to  self  and  Samuel  W.  Hatch,  Augusta,  Georgia. 

Claim— 1st.  The  employment  of  ntii- urniore  cup  iiippLs  on  a  Bii'^pciidrd  tinivitating  bn  eeh  piece  or  plate, 
to   rcc.'iv.'  a  i..'ivii-i-iH  1  i-,i|.  ,ir  r,ij>-i,   wlim   -;lii|    \.v    .  .  Ii    [.i^  ,  ■■    I    i  m-     p  n  '   'I    ;.    lir  l,|.ii  -    .(liri)i.      :_'d.    Pitjviding 

NJiid  Mi-p-u.l  li   iM,.-.  !i  i.i  .',■  .„  |,  ,,r.-   a,  I,  .1  ^.  II ,    ■,  ■,        V    :    -  ,.■!   -1.  m  a  tubular 

weit;!]!,'  ■  ;  li.n  u  In-n  Ih    ,il  n  m  .1.  i  n  1,.  -  i.  ..iu  1 1..    ■!  ■   i    u,  ;  ■■■  ■  ■    'i.     |  ■  i    u-   ,  ■  ,  I  .|.  ^  uf  thf  U'l'tch 

piece  ami  \y.'\^hx  \v,l!  rKpl."!.-  XU--  •  .y^  m  l  ..p^  ;,,,,|  |,|-."!ii.  .■  iIm'  .|.-im.1  .>lniii  ..i,  An  Mi,;in_-  the  spring  on 
thest.ni  ..f  Ihebree.-b  pi.r.-.  Iirtwrrn  ill-  bfL-^rh  p.ecu  and  w--iglit  s.,tliat  th.- s;inio  stiall  be  held  far  enuu-h 
apart  to  allow  the  neceri.-^aiy  iiiu\.-m.'iit  uf  the  same  toward  t-ach  itther  to  exphide  the  cap  or  caps  when  th" 
alarm  strikes  the  floor.  4rfi,  IMuviditi;;;  scnat.ons  on  the  under  Bide  of  the  siispeuding  bracket,  so  that  Baid 
bracket  >h.i)l  movi'  wiih  ili^-  door  nrit  I  it  clears  the  framing. 

[1!  -  I  ii'M  ^  !  '  ■  .  HI  i  il  ill  ilic  pocket  by  travelers.  On  ...I-,.'  r-  ii  ,|  ir  ;«  attached  to  the  door 
by  pull  )i      II         I  I  '  M  II-  iiip.  r  ed;;e  and  the  upper  part  of  ili     i    i.i.       I  :    ni  Itie  bnicket  the  alarm 

iHMi-i>    >  I    i  :■'.   :n    i    -     I   ,i  .  I.  ,  n  ah  ,v,     llie  tlour.     Wheii  Ih-  dour  i-  ■  ,    u    1  lii      l.iark<jt  deUichea  and  th.- 
yiHiiu  1,1,1-  i.  ;ii    \\- '■'•..     1  In.  1.  -;!>  11-..-U1U  if  tilt;  breech  piece,  which  cam  ^  j..  u  u-.-  ■  u  caps,  with  a  descending 
weiglit  txpludc's  the  caps  and  pnidiicet*  an  iihirm,  ther^-by  warning  thj  hlcL-per  uf  tiie  approach  of  burglars.] 
3G4.  Apparatus  for  Cookiv.t  by  Steam:  II.  W.  ICurton,  Whcatou,  Assignor  to  Oliver  U.  llorton, Chicago,  and 
Iluswell  E.  Adams,  Wheaton,  Illinois. 

Claim — The  described  anangcni-nt  of  a  steam  boiler,  in  combination  with  a  steam  chamber,  which  com- 
municates with  a  boiler  by  means  of  a  slide,  or  its  equivalent,  and  one  end  of  which  contains  the  oven. 

[Tliis  invention  consists  in  arranging  over  a  clns  A  apnce  formed  in  the  lower  part  of  a  box  with  a  flat 
bottom,  a  steam  chamber,  which  comniunicjites  with  the  boiler  by  means  of  a  slide  which  can  be  opeintt-d 
from  the'  outside,  and  part  of  which  f  »ruis  a  sep  irate  compartment  or  oven  smaller  than  the  chamber,  so  that 
when  the  chamber  is  filled  with  steam  tlio  oven  will  be  surrounded  by  it, except  where  the  door  is  the  whole 
being  so  arranged  as  to  cook  articles  in  the  steam  or  in  dry  air,  and  that  the  oven  serves  for  baking.] 

365.  nosE  Coupling  ;  N.  N.  McLcod,  Assignor  to  Carroll  E.  Gray,  St.  Louis.  Missouri. 

Claim— Mak'ng  the  lip  around  the  conical  end,  so  as  to  leave  a  cavity  to  receive  the  end  of  the  pipe  and 
the  screw  nut,  when  the  said  lip  is  a  part  and  portion  of  the  same  piece  that  the  cone  is,  as  described. 

366.  Water-proof  Sole;  John  W.  Smith,  Washington  City,  D.  C,  Assignor  to  self  and  Walter  W.  Perry, 

iiallimore,  Maryland. 
Claim — As  a  new  article  of  manufacture,  the  water-proof  inside  sole,  when  constructed  of  the  comiujund 
above  dL-scribed,  placed  between  two  sheets  of  paper,  in  the  manner  set  forth. 

367.  Spunt  Broom;  John  W.  Wheeler,  Assignor  to  Alden  B.  Slockwell,  Cleveland,  Ohio. 

Claim — Tlie  formation  of  brooms  composed  of  separate  wrought  splints,  when  constructed  in  the  manner 
described. 

368.  Machixes  ti^t.  Ch  \^■^■FI.^^-^  \yi>  Enmvn  Pni.FS  of  Boots  and  Shoes;  Martin  Wesson,  Assignor  to  self  and 

D.  B.  W.  --..II.  -;Mli,_'li.!.|.   M  i-a.lMi-    (1-^. 

.Claim — 1st.  I  li"  1  iiiiii[iai  ii.ii  ni  ihr  t,^  il  I  IN.  adjnstiihle  knivefl.  and  the  guide,  when  constmcted  sub- 
stantially ill  th-  III  in  II  T  -1  (  r, I  111      ji     Til  ■  r lunation  of  loVv:r,  sliding  pieci;s,  and  kuive.s,  when  arranged 

as  described,  and  tiirming  a  knife-holding  arrangemeut- 

369.  Circular  Clamps  for  Sewing  Machines;  Stephen  G.  Tyler,  Assignor  to  self,  G.  J.Saage,  and  J.  W.  Bar- 

nuni,  Quincy,  Illinois. 
Claim — The  combination  of  a  central  disc  with  the  conv'-x  clamping  diec  and  th(>  flat  sustaining  disc,  for 
the  purpose  of  dividing  the  cro^yn  and  quarte.-s  of  circular  siiwing,  and  presenting  the  edge  of  the  fabric  to 
the  needle,  in  the  manner  set  forth. 

MAY  31. 

370.  Springs  for  Railroad  Cars;  George  M.  Alsop,  Philadelphia,  Pennsylvania. 

Claim— 1st.  The  method  or  arrangement  of  inclosing  an  air-tight  vessel  filled  with  air  in  a  box  or  clmm- 


ment^.  ■  ■    ,■    '    i   i  ■     •',  i    n ■■    \v;,  ■     <■.'.■■     i     -  .,■  [..Tipli-rir-i  iT,t  ii)«>ti  and  sli-li-  on  the  metal 

rinc  ni   ]  ■  I        ■  ■,',.!■■■■  v\  i,,,|.'  I.,  iii._r  ;iMaii-r.l  f  .r  tin'  piiipuse  of  forming 

aflexil.l  iiMi.-l,:.'  -Ii...  M  ,.1  ,-.,v,  i.h-  I..  In.  .1  ..i.!,f.i,_ii,  i..  pr.vrnt  it^  1.  iii^i  ^train.-d  or  rupliiP'd.  3d,  The 
combination  ami  anaii;;-inent  uf  the  piston,  it's  ^  lastic  cushion,  the  flexible  steel  plate  or  plates,  metal  plato 
or  rings,  and  the  diaphragm,  arranged  as  described. 

371.  Seed  Plasters;  C.  F.  Andci-son.  Charlestown,  New  Hampshire. 

Claim — The  ratchi-I  -li  ip  -1  |  i  ^i  .  limis  in  the  hub  of  wheel,  and  on  the  disc  of  the  tube,  in  connexion 
with  the  tube  provided  u  ;  ,1  straight  grooves  in  which  the  projection  of  the  tube  is  fitted— the 

tube  having  the  side  lev.  i  ,     t   iNo  the  catch,  the  whole  being  arranged  as  set  forth. 

372.  Straw  Cutters  ;  Kn-i._,ii  l;  ii,ii,  l-fd-nia,  New  York. 

Claim— Ist,  The  employment  or  use  of  the  leger  knife,  provided  with  the  hook,  actuated  by  the  cam.  and 
used  in  ctmnexion  with  the  knives  attached  to  tlu  wheel,  ind  provided  with  the  hooks.  i!d,  Th-  arrans-ment 
of  the  crank  spring  with  rack  attached,  ucd  the  ratchet  on  the  shaft  of  the  feed  roller  to  feed  the  etufi"  inter- 
mittently to  the  knives,  as  described. 

373.  Tobacco  Presses  ;  John  A.  Bawsel,  Powhattan  Court  Honse,  Tirginia. 

Claim— 1st,  The  use  of  the  follower  fitting  into  the  groove  of  the  opposite  roller.  2d,  Tlie  springs,  as 
constructed  and  operated  for  guiding  the  tobacco  and  straightening  the  leaves  as  they  pass  between  the  rollers. 
3d,  The  use  of  the  treadle,  in  combination  with  the  springs  and  with  the  rollers  for  separating  the  springs, 
and  also  for  sep irating  the  roll. -rs,  as  set  forth.  4th,  The  oil  cup  and  roller  iu  connexion  with  groove,  for 
oiling  the  groove  and  the  tobacco. 

374.  Elev.\tor3  for  Hoisting  Goods  is  Warehouses:  Alb-rt  Betteley,  Boston,  Massachusetts. 

Claim — So  arranging  and  combining  a  rider  with  a  brake,  by  the  means  described,  or  their  equivalent** 
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as  to  operate  on  a  drive-pulley  to  check  or  prevent  ita  rotation  whenever  the  (Iriving  belt  breaks  or  ie  re- 
moved. 

375.  Freight  Cars  :  Joseph  D.  Billings.  Rutland,  Vermont. 

Claim — Placing  a  metal  shoe,  single  or  continuous,  between  the  studs  or  sheathing  boards  and  sills  of 
railroad  cars,  for  excluding  the  water,  and  tbertby  preventing  the  rapid  decay  of  the  same. 

376.  Wrench;  John  W.  Brewster,  Stamford,  New  York, 

Claim— A  wrench  having  a  six-sided  handle,  stationary  jaw,  and  sliding  jaw,  with  apertures  of  the  pre- 
cise form  shown. 

377.  Machine  for  Pon'CHINg  Metal;  Jay  H.  Brown,  Grand  Ledge,  Michigan. 

Claim — The  application  and  use  of  the  bars,  in  combination  with  lever,  punching  bar,  frusto-conical  roll- 
ers, rod,  and  spiral  (or  equivalent)  spring,  for  the  purposes  specified. 

378.  PuiiP  Gearing  ;  John  P.  Carr,  Mattapoisett,  Massachusetts. 

Claim — The  device,  as  set  forth  and  described,  for  opeiuting  pumps  on  board  of  ships,  and  in  other  places 
where  said  invention  may  be  useful. 

379.  Stoves  ;  Frederick  Bucher,  Columbia,  Pennsylvania. 

Claim — In  combination  with  the  fire  cylinder,  the  double  radiators,  each  inclosing  an  interior  chamber 
and  register,  so  that  the  draft  may  bL-  direct  or  checked  at  pleasure  in  its  passage  through  the  stove,  by  which 
means  I  obtain  much  radiating  surface  and  economize  much  fuel. 

350.  Joiners' Clamp;  John  Clackaon,  Milford,  Pennsylvania.  ,» 
Claim — The  clamp  formed  of  the  bar,  with  the  jaws  arranged  and  fitted  on  it,  substantially  as  described. 

351.  Composition  for  Pencils;  E.  P.  Clark,  Ilolyoke,  Massachusetts. 

Claim — The  composition  for  pencils  for  indelible  writing,  made  by  combining  nitrate  of  silver  with  the 
several  other  ingredients  herein  specifii-d. 

[The  maiking  inks  so  commonly  used  for  marking  linen,  or  other  fabrics,  are  inconvenient  and  trouble- 
some, each  bottle  being  accompanied  by  a  number  of  "directions."  which  considerably  butber  the  brains  of 
housekeepers.  This  pencil  will  prevent  all  this,  as  all  the  preparation  necessary  is  the  damping  of  the  fabric 
which  is  to  be  marked,  when  the  pencil,  which  is  composed  of  nitrate  of  silver,  nitric  acid,  glue,  lampblack, 
and  sugar,  will  leave  an  indelible  mark  thereupon.] 

382.  Machine  for  Grinding  Saws;  William  Clemson,  East  Woburn,  Massachusetts. 

Claim — The  eiliptirul  bearings,  lever,  and  double  gearing,  in  combination  with  the  adjustable  bearing 
plates,  arranged  as  specified. 

383.  Churn;  Jacob  Closs,  Decatur,  Indiana, 

Claim— The  use  of  the  screw  dashers,  constructed  as  set  forth,  in  connexion  with  the  wings. 
3S4.  Corn  Crushers  ;  T.  B.  Coursey,  Frederica,  Delaware. 

Claim — The  employment  or  use  of  the  serrated  flanches  placed  obliquely  and  eccentri(Sfty  on  the  shaft, 
in  combination  with  the  crushing  heads  and  shell.  ;. 

385.  Gas  Regulators;  E.  Hall  Corell,  City  of  New  York. 

Claim — 1st,  The  combining  of  the  rotary  pump  or  air-forcer  with  the  air  receiver  au'l  its  fluid  valve 
arrangements,  in  the  nuinuer  set  furth,  whereby  the  one  controls  the  action  of  the  uther,  and  through  their 
joint  action  the  charging  apparatus  is  controlled.  2d,  Connecting  the  commingling  cbaml>er  of  the  charging 
apparatus  with  the  air  rL*ceiver,for  the  purpose  set  forth. 

386.  HVDRO-CARBON  Vapor  APPARATUS;  E.  Hall  Covell,  City  of  New  York. 

Claim — Ist,  Constructing  the  apparatus,  for  the  purposes  set  forth,  of  detachablrf^^arts  or  chambers.  2d, 
The  arrangement  of  the  feed  pipes  or  tubes  and  outlet  pipes,  whereby  1  am  enabled  tc^^ass  in  the  material  io 
aiiy  one  of  the  chambers,  or  to  let  out  material,  and  to  examine  the  interior  while  the  apparatus  is  in  opera- 
tion, and  the  process  of  charging  going  on. 
3S7.  Railroad  Car  Trucks;  G.  F.  Decker,  Scranton,  Pennsylvania. 

Claim — The  axles,  of  a  truck,  in  separate  or  independent  frames,  attached  to  tho  bed-piece,  and  con- 
nected by  a  spring  or  flexible  plate,  and  used  in  connexion  with  the  spring. 

388.  Hand  Lever;  Edward  J.  Durant,  Lebanon,  New  Hampshire. 

Claim — Combining  the  forked  shaft  with  the  sliding  head-piece,  the  intermediate  lever,  and  the  hand 
lever,  in  such  a  manner  as  to  form  a  compound  leverage  car-mover,  that  can  be  operated  as  set  forth. 

389.  Cultivators;  Celestin  Ea.stburn,  Spt-ncer  County,  Kentucky, 

Claim — The  arrangement  of  the  ploughs,  wheel,  block,  spring,  and  rake,  as  set  forth. 
300.  Machinery  for  Crushing  and  Mixing  Sugar  ;  Fred.  Ebelin,  City  of  New  York. 

Claim — Ist,  The  reciprocating  plunger  acting  on  the  sugar-loaf,  in  combination  with  the  revolving  cntter- 
liead,  in  the  manner  sijecifitrd.  2d,  The  support  and  latch,  actuated  aa  set  forth,  and  acting  to  drop  one  loaf 
uf  HUgar  at  a  time  from  the  hopper,  so  as  to  be  pressed  forward  by  the  plunger.  3d,  The  sUding  bar  fitted 
with  the  inclini',  in  combination  with  the  pins  on  the  whet-l,  and  the  weight,  or  its  equivalent,  for  drawing 
buck  the  plungers,  in  the  manner  specified.  4th,  The  revolving  mixers,  constructed  with  slats  between  the 
heads,  in  the  manner  set  forth. 
Zil,  Machines  for  Drhng  Fibrous  Substances;  Jeremiah  Essex,  North  Bennington,  Vermont. 

Claim — The  manner  herein  specified  of  guiding  an  ascending  and  descending  endless  apron  by  the  pulley, 
or  their  equivalents,  acting  on  the  edges  of  said  endless  apron. 

392.  Looms  for  Weaving  Plaids,  Ac.  ;  Merrill  A.  Furbnsh  and  George  Corapton,  Worcester,  Massachusetts. 
Claim— The  employment  of  two  seta  of  ratchet  wheels  and  appendages,  each  set  consisting  of  reversed 

ratchets,  in  combination  with  two  sets  of  cams  ami  two  series  of  shuttle-boxes.  AUi.  two  sets  of  reversible 
ratchets  andapp^^ndagp.-<,  the  two  sets  of  catfis,  and  two  series  of  shuttle- boxes,  in  combination  with  one  pat- 
tern chain  or  cjdindcr,  in  manner  specified. 

393.  Washing  Machine;  George  Gter,  Uniontown,  Illinois. 

Claim— A  washing  machine  provided  with  a  lever,  cylinder  of  rollers,  clutch,  endless  belt,  adjustrtble 
levers,  made  as  set  forth,  so  that  by  shifting  the  lever  thkj  motion  of  the  bylt  will  cease,  and  bold  the  clothes 
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nt  rest  beneath  the  rotating  cylinder  of  rollers,  and  so  that  the  belt  may  be  loosened  or  tighttned  when  de- 
sired, by  shifting  the  levers. 
394.  T.iNNiNO  Leather  ;  Jacob  Gove,  Milford,  Now  Hampshire. 

Claim — Giving  to  the  liquor  or  tanning  fluid  in  the  vat  a  rapid  motion,  commcncnig  across  the  bottom  of 
the  vat  and  under  the  suspended  hides,  for  the  purpose  set  furth. 
«95.  Construction  op  Pins  for  Securing  Artificial  Teeth  ;  John  Uassell.  Jr.,  Newark,  New  Jersey. 

Claim — The  splint-pin,  used  double  or  single,  half  rounder  flat,  for  the  purposes  set  forth. 
396.  Meat  Cutter;  Henry  Havdl,  Newark,  Nt-w  Jersey, 

Claim — 1st,  The  hook-pointed  rotary  knives,  arranged  in  the  described  relation  to  the  hopper.    2d,  The 
combined  arrangement  of  the  stationary  curved  knives,  latitudinal  grooves,  and  rotary  kuives,  as  set  forth. 
:;97.  Retorts  for  Distilling  Coal  Oils;  Robert  W.  Ilazlett  and  John  U.  Hobbs,  Wheeling,  ^rginia. 

Claim — 1st,  Constructing  the  horizontal  retort  with  a  pan  or  flat-shaped  base  and  inclined  upper  eidrs  or 
top,  and  with  oi>ea  conduits  or  gutters  running  from  end  to  end  of  the  retort,  and  arranged  on  the  inner  sides 
thereof,  and  set  inclining  and  emptying  intu  the  neck  of  the  retort,  the  whole  for  united  operation,  as  set 
forth.  2d,  The  drawi-r  or  charger  when  open  at  top,  and  in  no  way  or  at  any  time  attached  as  a  fixture  to 
the  I'etort,  and  yet  serving  during?  the  distilling  proci-ss  as  a  part  of  the  generating  cliamher.  and  being  kept 
vlevated  above  the  bottuui  of  the  generating  chamber,  and  allowed  to  slide  in  and  out  without  the  uecetisity 
uf  removing  or  disconnecting  any  portions  of  the  retort  or  generator. 

098.  Retorts  for  Distilling  Oil  from  Coal;  J.  E.  Holmes,  Newark,  Ohio. 

Claim — The  employment  in  a  retort  for  distilling  oil  from  coal,  of  a  central  perforated  tube,  suspended 
from  the  month-piece,  an  open  space  being  also  left  below  the  bottom  of  tube,  for  the  removal  of  the  coke 
residnniii  tlirougli  the  mouth. 

[This  iinpKivrment  consists  in  the  employment,  within  an  upright  retort-,  and  nt  or  near  the  centre  there- 
of, of  ap  rlniat'il  tube,  through  which  the  vapors,  or  a  great  portion  of  them,  can  escape  to  the  exit  pipe  as 
fast  :i,s  ilii  V  an'  >  liintiiated,  without  being  drawn  or  forced  into  contact  with  the  heated  sides  of  the  retort,  as 
the  i;r.  ah  i  jmi  ijiri  ul"  the  vapors  ai'e  caused  to  do  in  the  ordinary  stationary  retort,  by  the  packing  of  the  coal 
in  the<-iilr.-Mf  it.j 

099.  Wheel  Jack  for  Carriages,  &c.  ;  Henry  Hooton,  Massachusetts,  and  J.  G.  Bicfcnell,  Cambridgeport, 

Massachusetts. 
Claim — 1st,  The  combination  of  the  hollow  box  with  the  lever,  th(!  front  jointed  pawl,  the  back  pawl,  and 
the  notched  shaft.  '2d,  Tlie  combination  of  the  button,  E,  the  spring,  the  uatch,  the  button,  u,  and  the  jomted 
connecting  rod,  as  described. 

400.  Door  Latch;  Mark  Uowland,  Watcrbury,  Connecticut. 

Claim — The  specified  relative  arrangement  for  united  tiperation  of  the  hitch,  with  female  screw-threaded 
socket,  latch  guide  plate,  with  square  opening,  latch  sliank  or  rod,  with  male  screw-thrwid  on  its  front  end, 
stationary  slotted  guide  case,  shoukl.r  on  the  latch  shank  or  rod,  spiral  spring,  sliding  connecting  link  or 
idtttc,  with  cross-heads  and  double-acting  knob-tumbler. 

401.  Mode  of  Securing  Corks  in  Bottles;  Robert  W.  Huston,  Calais,  Maine. 

Claim — The  metallic  pieces  which  are  hinged  on  a  wire  secured  below  the  enlargement  on  the  bottle  neck, 
and  which  are  provided  with  teeth  with  the  strips,  and  with  the  wire  aud  clasps,  arranged  in  the  manner 
fipecified. 

402.  Sewing  Machines  ;  A.  B.  Irring,  Terre  Haute,  Indiana. 

Claim — The  arrangement  relatively  to  one  another  of  the  following  parts,  to  wit :  the  upper  and  lower 
feeding  arms,  uppi-T  and  lower  rack  8h;ifts.  actuating  cam,  combining  and  regulating  prqjection,  aud  slotted 
adjustable  spring  holding  down  bar,  for  the  pui-poses  set  forth, 

403.  Retorts  for  Distilung  On,  from  Coal;  Wm.  G.  W.  Jaeger,  Baltimore,  Maryland. 

Claim — 1st.  The  side  channels  and  the  trap  openings  or  discharge  pipes  for  the  heavy  oils.  2d,  In  com- 
bination with  said  side  ch,anri<-ls,  the  double  iuclination  or  arched  form  of  the  bottom  of  the  retort.  3d.  In 
combination  with  the  coal  oil  retort,  constructed  substantially  as  above  set  forth,  I  claim  the  opening,  for  the 
])urposes  set  forth. 

404.  Machinery  for  Transmitting. Motion;  Mathans  Kaefcr,  Cit}'  of  New  York. 

Claim — The  arrangement  of  the  carriage  and  fly-wheel,  in  such  relation  to  the  crank  that  the  weight  of 
the  carriage  and  of  the  fly-wheel  acts  on  the  crank,  in  the  manner  specified. 

405.  fiEU)  Rollers;  George  Lindley,  Chicago,  Illinois. 

Claim — The  vibrating  scrapers,  constructed  and  arranged  so  that  the  driver  can  operate  them  to  clear  the 
rollers  of  the  earth  adhering  to  them,  when  the  machine  is  drawn  in  either  direction.  Also,  constructing  and 
arranging  the  platform  so  that  the  euds  which  support  it  may  vibrate  freely  under  it,  when  the  rollers  pasa 
over  uneven  ground. 
40ti.  Churn;  W.  H.  McClintock,  Frankfort,  Ohio. 

Claim — The  employment  of  the  specified  peculiarly  constructed  circularly  \ibrating  suction  and  force- 
pump,  in  combination  with  a  churn,  constructed  with  a  pertbrated  partition. 
407-  Suction  Hose;  Charles  McBurney,  Roxbury,  Massachusetts. 

Claim — The  rings,  operating  in  the  manner  set  forth. 

408.  MoDK  op  Connecting  and  Disconnecting  Machinery  by  means  of  a  Belt;  Tindal  A.  Madison,  Terre 

Haute,  Indiana. 
Claim— l«t.  The  combination  of  the  shifting  bar  with  the  belt,  the  driving  pulley,  and  the  series  of  dead 
rollers,  or  their  equivalents.  2d,  The  ccmibination  of  the  shifting  bar  and  box  with  the  gate  or  pawl,  or  their 
equivalents.  3d,  The  guide  plate  wifli  its  slot,  in  combination  with  the  friction  roller,  or  their  equivalents, 
for  the  purpose  of  giving  both  forward  and  lateral  motion  to  the  belt,  when  moved  from  a  state  of  rest.  4th. 
The  series  of  dead  rollers,  for  the  imrposee  and  an-anged  in  the  manner  set  forth.  5th,  The  lever,  in  combi- 
nation with  the  slots,  the  stud,  and  connecting  rod,  for  the  purpose  of  operating  the  gate  or  pawl,  in  the  man- 
ner deacriljed. 

409.  Water-tight  Sink;  Thomas  J.  Mayall,  Roxbury,  Massachusetts. 

Claim — The  prcKluction  of  water-tight  sinks  formed  from  vulcanized  india  rubber  or  gutta-percha,  sub- 
stantially in  the  manner  set  forth. 
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410.  Seats  and  Couches  for  Railway  Cars  ;  Thomas  E.  McNeill,  Philvdelphia,  Pennaylvania. 

Claim — Ist,  The  end  frame  of  the  seat,  with  its  slotted  stop  and  the  slotted  plate  secured  to  the  side  of 
the  car,  in  combination  with  the  back  and  its  pins  or  bolts,  when  thi-  several  parts  are  adapted  to,  and  ar- 
ranged in  respect  to,  e;it'h  other,  substantially  as  set  forth.  2d,  The  anus,  so  hinged  to  the  inside  of  the  end 
frame  as  to  bo  folded  down  under  the  seat  during  the  day,  and  elevated  so  as  to  form  supports  for  thecouche?* 
during  the  night.  3d.  The  vertical  frames  hinged  to  the  side  of  the  car,  and  furnished  with  ledges  to  support 
two  couches.    4ih,  The  board,  its  rod,  and  the  hangers,  when  arranged  as  set  forth. 

411.  Device  for  Operating  the  Isdex  of  Time  Uegisters;  Robert  McKeuna,  Rossville,  Tennessee. 
Cliiim — The  moving  of  the  pencil,  in  the  manner  described. 

412.  Harvestisg  Macoises;  John  Mncpherson,  Pennington,  New  Jersey. 

Claim— Ist,  The  curval,  slatted,  flexible  apron,  when  constructed  in  the  manner  set  forth.  2d,  The  com- 
bination of  the  endless  apron  with  the  curved,  slatteil,  flL-xiHe  apron,  arranged  in  the  maimer  sut  forth. 

413.  CcLnvATORs;  R,  M.  Melton,  Criglersville,  Tirgiuia. 

Claim— 1st,  The  combination  of  the  adjustable  links  with  the  adjustable  slide,  arranged  as  described,  f.r 
the  purpose  of  adjusting  the  distance  between  the  ploughs.  2d,  In  combination  with  thecurved  plough  bfHUi. 
the  coultiT.  constructed  and  arranged  substantially  as  describL-d,  whereby  the  dmfl  of  the  side  ploughs  is 
re"nlated  by  sliding  the  coulter  ou  the  beam  and  firm  support  given  to  the  coulter  in  passing  through  com- 
pact soil. 

414.  Lock  for  llEPEATrvG  Fire  Arms;  J.  R.  Mock,  Elizabethtown,  Kentucky. 

CUiiin — The  use  of  the  coiled  spring,  in  conibination  with  the  sliding  lock,  the  catch,  catch  spring,  and 
grooved  barrel,  and  grooved  breech-pin. 

415.  Manuf-actdre  of  Coercgated  Beams;  Richard  Montgomery,  City  of  New  York. 

Claim — The  roller.  A.  with  its  peculiarly  formed  proj  -ctions  and  recesses,  in  combination  with  the  roller. 
B,  with  its  peculiarly  formed  projections  and  recesses,  aiTang  -d  in  relation  to  eiich  other,  as  set  forth.    Also, 
the  rollers,  A  and  B,  in  combination  with  the  former,  c,  said  paits  being  arranged  in  relation  to  each  other, aa 
and  for  the  purposes  described. 
410.  Apparatus  foe  Seasoxisg  Lumber;  M.  R.  Moore,  Philadelphia,  Pennsylvania. 

Claim — The  combined  arrangement  of  the  track  rails,  or  their  equivalents,  with  a  steaming  and  dryinj; 
chamber  or  veaselj  fitted  with  stoam  pipes  and  stop-cocks  or  valves,  so  us  to  operate  therewith,  in  the  maimer 
specified. 
417.  Broom;  D.  J.  Owen,  Springville  Lynn.  Penn-sylvania. 

Claim — A  broom  provided  with  a  leather  b.ig,  spring,  and  otherwise  made  as  described. 
41S.  Crosscut  S.iWi>G  MAcaisF.s;  G.  MT.  Parker,  FitKwilliam,  New  Hampshire. 

Claim — The  cross-head  and  the  several  piirts  attached  Xm  it,  whether  arranged  as  shown  in  Figs.  1  and  2. 
or  as  in  Fig.  3,  togeth'^r  with  the  piece,  x,  or  its  equivalent,  to  work  the  arms,  v  and  N,  to  raise  the  saw  and 
the  handle,  to  hold  the  saw  when  raised. 

419.  Churn;  J.  R.  Parker,  Sing  Sing,  New  York. 

Claim — The  combination  of  the  rotating  faces  of  the  disk  with  the  stationary  fiicee,  in  the  manner  set 
forth. 

420.  Chairs  for  Railways:  J.  F.  Peabody,  Salem,  Massncliusetts. 

Claim — The  arrangement  and  application  of  rail  "bearers  with  respect  to  the  rListic  bearing,  its  cap  plat*". 
the  base  plate,  and  undt-r  the  rails  of  the  railway  cbair.  and  particulaiiy  with  the  elastic  bearing  andcapplutf. 
arranged  and  protecti-d  by  a  recess,  essentially  as  explained. 

421.  Mills;  A.  E.  Pirkey, Bradford,  IlHnois. 

Claim — The  describetl  arrangement  of  the  adjustable  slides  and  the  comer  pieces,  to  operate  in  combi- 
nation with  the  piston  which  receives  its  motion  by  means  of  a  lever  and  wheels,  in  the  manner  specified. 

[The  invention  consists  in  adevice  by  which  the  distance  between  the  sides  of  the  shell  and  piston  can  b<- 
ivgulated,  so  that  the  flour  or  meal  may  be  brought  to  any  desired  state  of  fineness.] 

422.  Screw  Dies:  A.  P.  Pitkin,  Hartford,  Connecticut. 

Claim — Making  a  screw  plate.,  with  both  top  and  bottom  parts  which  hold  the  die.  cist  or  made  on  tu 
the  screw  plate,  in  the  manner  dt-scribed.  Further,  the  making  the  inlet  for  the  introduction  of  the  die  into 
ill*  chamber,  between  the  parts  through  the  outside  edge  of  the  screw  plate,  as  described. 

423.  Clover  Hullers;  Christian  Reif.  Haitleton,  Lewis  Township,  Pennsylvania. 

Claim — Tlie  projections  at  difierent  angles  on  the  concave,  in  combination  ^vith  the  spiral  ro\vs  of  pn- 
jects  on  the  cylindei-,  as  set  forth. 

424.  Nut  Cracker:  Ezra  Ripley,  Troy,  New  York. 

Claim — ^The  described  nut-cracker  or  implement,  consisting  essentially  of  the  fixed  jaw,  with  its  standard. 
the  moN'nble  jaw  with  its  slide,  and  the  eccentric  or  cam  with  its  handle  and  flaucb,  as  described. 

425.  Sawixg  Machine  for  Re-sawing  Boards;  A.  C.  Rose.  Almont.  Michigan. 

Claim — 1st,  The  arrangement  of  circular  saw  and  stationary  divider,  in  connexion  with  a  permanent 
horizontal  bed  in  re-sawing  aiachiuL'S.  2d,  The  bcll-sLaped  flanches  or  sockets  of  the  saws,  constructed  a? 
described. 

426.  Self-acting  Wagon  Brake;  Joseph  Rosencrans,  Avoca,  New  York. 

Claim— The  arrangement  of  means  set  forth,  for  operating  the  brake  by  the  holding  back  of  the  team. 

427.  ST0VE8;  George  11.  Russell,  Baltimore,  Maryland. 

Claim— The  combination,  with  the  inner  fire  drum,  of  the  cold  air  base,  vertical  side  pipes,  and  elbow,  with 
their  dampers,  cylindrical  cover,  or  top  drum,  with  its  chambers  and  connecting  tube,  horizontal  air  space  and 
outlet,  with  air-drums.  {>assage,  fi-ont  vertical  register  pipe^,  foot-warmer  connecting  pipes,  and  fixit-warmer. 
with  its  register,  ventilating  registers,  double  smuke-pipes.  with  dampers,  set  as  described,  and  divided  out*r 
smoke-drum,  with  its  passage  or  passages,  substantially  as  set  forth. 

428.  Carpet  Fastener  ;  A.  M.  Smith,  City  of  New  York. 

Claim— The  combination  and  arrangement  of  the  point.  A,  lips,  b  b,  slot,  c,  bearing,  d,  lips,  e  e,  point,  f. 
hook,  g,  tips,  h  h,  bearings,  i  i,a8  specified. 
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420.  Mantjfacture  of  Belting;  Charles,  E.  Smith,  Pliiladelpliia,  Tenusylvania. 

Claim— The  manufacture  of  continuous  belting  or  boards  by  uniting  pieces  of  band  iron,  by  lappin"-  and 
riveting  two  beveled  ends,  so  113  to  produco  a  rhombuidiil  joint,  iu  the  manner  described.  ° 

430.  Cordage  Machineby;  George  Stephenson,  Northfield,  Indiana. 

Claim — The  employment  of  a  soriea  of  movable  bearing  cross-bars  with  side  pivots  or  gudgeons,  tlie  end^ 
of  the  cross-bars  being  supported  by  longitudinal  slots  or  groov.'s  in  the  flyer  bwrs.and  connected  to  each  othi-r 
by  elastic  stnips  or  thongs,  whereby  the  cross-bars  are  made  to  press  gently  upon  the  endsof  the  spools  (wIhlIi 
are  mountud  upon  the  side  i)ivotB),  to  resist  slightly  the  rotary  motion  thereof,  and  also  admit  of  the  occasional 
removal  of  one  or  more  of  the  spuols,  without  disarranging  others  of  the  series,  the  crusa-bars,  spools,  and 
ela'itic  straps  being  arranged  in  the  manner  described. 

431.  Axle-box  fob  Railroad  Cars;  Levi  Stevens,  Fitchburg,  Masesichusetts. 

Claim — A  box  made  of  anti-friction  metal  and  backed  with  a  casing  of  bronze,  the  bronze  passing  throu''h 
the  anti-friction  metal,  and  resting  upon  the  axle,  for  the  purpoSL'  described. 

432.  Condensing  Ste.am  Engines;  John  Sutton,  Assignor  to  self  and  DeWitt  C.  Van  Tuyl,  City  of  New  York. 
Claim — lat.  The  arrangement  of  the  combined  air  pump  and  condenser  piston,  k,  to  act  independentlv 

of  the  walking  beam  of  the  engine,  so  that  a  portion  of  the  exhaust  steam,  while  the  piston.  F,  is  first  conl- 
I)Ieting  and  commencing  a  stroke,  shall  impart  a  full  stroke  to  the  piston,  k,  as  describi-d.  2d,  The  arrange- 
ment and  combination  of  the  forked  levers,  Q  s,  the  crank,  e,  lever.  R,  and  piston  rod.  k',  so  that  by  the  action 
of  the  piston,  k.  the  crank,  e,  will  be  assisted  in  passing  tlie  dead  points,  but  during  other  portions  of  tho 
crank  movement,  the  parts  above  named  will  be  disconnected  from  the  crank,  E,  as  described. 

[la  this  invention,  the  air  pump  and  cylinder  of  a  condensing  engine  arc  combined,  and  the  cold  water 
ipjectioo  is  so  applied  that  condensation  takes  pl.ice  in  the  air  pump, and  the  use  of  a  separate  vessel  asa  con- 
denser dispensed  with.  The  air  pump  is  operated  by  the  direct  pressure  of  the  exhaust  steam  upon  its  piston, 
without  any  aid  from  any  other  part  uf  the  engine,  and  the  surplus  of  power  in  the  air  pump  over  and  above 
what  is  necessary  for  the  discharge  of  the  water  of  condensation  from  it  is  used  to  help  the  crank  or  cranks 
-pzst  the  centres.] 

433.  Manufactdre  of  Wrenches;  George  C.  Taft,  "Worcester.  Massachusetts. 

Claim — The  peculiar  mode  of  constructing  the  head  and  shank  of  screw  wrenches,  namely,  by  first  form- 
ing or  constructing  the  head  and  shank  or  bar  separately,  as  described,  and  then  uniting  the  head  and  shank 
after  the  shank  has  been  inserted  into  the  depression  first  made  iu  the  head  by  welding,  the  whole  operation 
being  substantially  as  described. 

434.  Seeding  Machines;  T.  H.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim — 1st,  The  employment  or  use  of  the  covering  hoe,  operated  from  the  supporting  wheel  through 
the  medium  of  the  roUei-s,  bar,  J,  and  the  bai-s,  f  i,  connected  by  the  rod,  h,  as  describid.  2d,  The  share,  0, 
jjrovided  with  the  curved  bars,  j  j,  iu  connexion  with  the  shares,  m  n,  and  hoe,  arranged  as  set  forth. 

435.  Corn  Mills  ;  J.  Vt.  Taylor,  Philadelphia,  Pennsylvania. 

Claim — ^The  application  and  arrangement;  of  the  oblique  projections  to  the  shell  or  concave,  operating  in 
the  manner  specified. 

436.  TAaoRS  Pressing  Machine;  J.  W.  Thorp,  Ilillsboro',  New  Hampshire. 

Claim— liaising  the  heater  from  the  bottom  of  the  hollow  goose,  either  by  means  of  the  pnyections  formed 
(.n  the  bottom  of  the  heater,  or  by  adjusting  screws,  or  their  equivalents. 

437.  Bee-hives;  S.  II.  WalUer,  Somerville,  Tennessee. 

CLiiiii  Tip  Ik  III  iltcoy  entrance,  provided  with  the  jutting  lips  or  ledges  arranged  just  within  the  bee 
(ntraii  1     ixtent,  both  above  and  below,  in  the  manner  specifiLd.    Also,  the  construction  and 

jxrrmm  i^         ;    ii         ---bars  attached  to  a  supporting  cross-piece,  and  with  open  spaces  ai'ouud  their  ends, 

iuthe'lHii:  n  ■!    -  M  .fil.. 

438.  BOBiNf.  Machine;  John 'Waugh,  Elmira,  New  York. 

Claim — The  arrangement  of  those  mechanical  appliances  in  a  peculiar  manner,  substantially  as  set  forth. 
430.  Gas  Regulators;  D.  AVheeler,  Fairfield,  and  Isaiic  Little,  liridgeport,  Connecticut. 

Claim — The  combination  of  a  self-acting  discharge  pipe  or  siphon  with  the  chamber  of  a  gas  regulator, 
as  Cescribfd. 

[An  inverted  siphon  is  attached  to  the  gas  regulator,  and  arranged  relatively  to  the  outlet  by  which  the 
burners  are  supplied,  and  to  the  other  parts  of  the  regulator,  that  while  containing  a  column  of  water  ur  other 
liquid  sufficient  to  balance  the  jircssure  of  the  gas,  it  will  ctinstitute  a  self-retaliating  means  of  escape  fur 
any  water  or  liquid  matter  that  may  result  from  condensation  in  the  pipes  between  the  regulator  and  the 

440.  Friction  Spring  for  Supporting  Window  Sash  ;  E.  D.  Winiams.  Philadelphia,  Pennsylvania. 
Claim— Providing  with  friction  springs  having  sharpened  projections  or  spurs  for  cutting  their  own 

grooves,  as  set  forth. 

441.  Cotton  and  Hay  Presses;  Samson  "Wolff,  Ticksburgh,  Mississippi. 

Claim — The  combination  of  a  cotacal  spiral  wheel  or  pinion  with  an  inclined  rack,,  when  the  latter  is  set 
oblique  to  the  axis  of  the  pinion,  in  the  manner  described. 

442.  MuSQUiTO  Bar;  Thomas  S.Williams,  Enterprise,  Mississippi. 
Claim — The  folding  musquito  net  or  bar,  as  described. 

443.  Seats  and  CoucnES  for  K.ulroad  Cars;  Theodore  T.  Woodruff,  Philadelphia,  Pennsylvania. 

Claim — The  combination  and  arrangement  of  the  two  frames  with  each  other  and  with  the  supports 
therefor,  connected  with  each  compartment  of  a  car,  the  said  frame,  when  spread  out.  forming  couches  for 
two  persons,  on  the  game  level  with  the  seats;  and  when  transformed  one  of  the  said  frames  forming  seats, 
and  the  other  the  back  for  such  seats.  AJso,  connecting  the  fi nme  which  fonns  the  seats  with  the  fiame 
which  forms  the  back,  by  means  of  links,  connected  with  one  of  the  said  frames  by  means  of  hinged  joint*, 
and  with  the  other  of  the  said  frames  by  means  of  sliding  hingid  joints.  Also,  in  combination  with  the  fi-amo 
for  the  main  seats,  the  auxiliary  seats  which  slide  undir  the  frame  for  the  main  seats.  Also,  the  frame  for 
an  elevated  couch,  when  combined  with  the  car,  by  means  of  sliding  hinged  joints.  Also,  in  combination 
with  the  elevated  couch  next  to  the  side  of  the  car,  or  the  equivalent  therefor,  the  front  elevated  coucli.  so 
connected  with  the  car  as  to  admit  of  being  let  down  to  foim  part  of  q  double  couch,  and  thrown  up  towards 
the  roof  of  the  car  when  not  wanted  as  a  couch. 
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is,  Assignor  to  self  and  Giles  B.  Trilllams,  City  of 

Claim — let.  Tlic  arrangement  for  connecting  the  press  beam  wtli  tlie  levers  by  tlie  connecting  bnr;'. 
wheiehy  the  pr-  s^  is  ni.-nle  to  optiate  from  abovi-  and  Iteluw.    '2d,  Tlie  Bockct  i-hoe  and  ilie  ratchet  plate,  or 
tlicii-  mechunicul  i-quivalenls.  fur  altering  and  ganging  the  power  of  the  pre^. 
445.  Machines  for  Mj^jno  Upholstery  Spbixcs:  C.  A.  and  S.  W.  Young.  Providence,  Rhode  Island. 

Claim — 1st.  The  cutters,  attached  to  the  machine  and  arranged  relat;v(  )y  with  the  rolls  and  b«r,  when 
the  movable  cutter  is  actuated  automaticiilly  by  suitable  mechanism  to  cut  the  epiings  as  lormed  from  tin- 
cuniirmMUS  wire.  2d.  The  bar,  attached  to  tJie  lever,  or  other  part  of  the  machiue  or  framiug,  when  provided 
with  a  bend  to  project  over  the  uppernn^st  roller,  for  the  purpose  of  guiding  and  ensuring  thi-  turning  or  bend- 
ing of  the  wire,  as  set  forth.  3d,  The  plates,  wlien  used  in  connexion  with  the  sheai's,  fur  the  purpose  of  cut- 
tiug  offthu  springs  and  bending  the  ends  thereof  simnitaDcuudly. 

44fi.  Wacbines  for  SIeascring  Cloth;  John  W.  Drummond,  Assignor  to  Horace  JI.  Day,  City  of  New  York, 
Claim — The  combiuation  of  the  measuring  wheel,  in  cnmbinaiion  with  the  spring  block,  or  the  equiva- 
lent thereof,  for  holding  the  cloth  to  the  periphery  of  the  wheelj  and  for  stopping  the  said  wheel  the  moment 
the  cloth  haa  passed  ofl". 
417.  CopFEfi  Pots;  D.  O.  Fletcher,  Assignor  to  self  and  Ilenry  TYeiskopf,  Racine,  TTisconsin. 

Claim — The  box-like  strainer  arran;:ed  w^ith  a  hinged  top,  so  that  access  can  be  had  to  the  same  from  Ihc 
in.side  as  well  as  from  the  outside,  and  that  the  same  tan  e.iiily  be  cleaned. 
44S.  ItEFBiGERATOB ;  Wm.  H.  Lazelle,  Assignor  to  self  and  Elbridge  B.  Lazelle,  Boston,  Massachusetts. 

Claim — The  combination  and  ari'augement  of  the  siphon  pipe,  water  space,  and  ice-huX;Open  and  beveltr'd 
at  one  end,  as  s.-t  forth. 
419.  Dry  Gas  5Ietres;  IlugU  Logue,  Assignor  to  self  and  Danifl  P.  Vandergrift,  Philadelphia,  Penna. 

Claim— So  constructing  oneof  tho  i^rtitions  between  two  of  the  chambers  of  a  dry  gas  metre,  that  it  may 
afford  a  pas^iage  fur  the  gas  from  the  inlet  pipe  to  the  central  opening  of  the  valve  scat,  substantially  a£  ±^i  t 
foith. 
450.  ILeup  Brake;  Henry  F.  Mann,  Assignor  to  self  and  Wm.  J.  AValker,  Laporte,  Indiana. 

Claim — Ist,  The  combination  of  the  adjustable  cams  or  anus  with  the  bi-eaker,  as  constructed,  the  whole 
bt'ing  arranged  as  described.    2d,  The  adjustible  8i>iiug,  as  arrang\:d  and  operated  for  the  purposes  set  forth. 
401.  Machixe  for  Cctti.vg  Iitdla  Kcbber  IMO  The.eai)s;  Henry  Mu&scr,  Eosbury,  Assignor  to  Charles  Rice, 
liuston,  Massachusetts. 

Claim— l^e  arrangement  and  combination  of  the  rotating  tabic  and  the  adjustable  cutters,  as  describe*!. 
4J2,  Grixding  Mills  ;  A,  Orvis,  Niagara,  Assignor  to  self  and  Downs  &  Co.,  Seneca  Falls,  New  York. 

Claim — The  construction  and  arrangement  of  cylinder,  D,  and  concave,  f,  with  supplementary  cylinder, 
G,  whereby  the  rhoniboidal  teeth,  f  and  g.  serve  to  adjust  the  parts  to  efiicleut  action  by  means  of  the  longi- 
tudinal movement  of  the  collar,  e,  ou  the  shaft,  B,  sub;<ii(utially  as  set  forth.  Also,  the  peculiar  conformation 
of  the  grinding  surfaces  of  the  cast  iron  cylinder,  E,  and  concave,  H,  consisting  of  the  alternate  intersection 
of  the  i-aised  and  depivssed  currugatious  thereof,  in  the  manner  d  scribed.  Also,  the  combination  aud  ar- 
rangement of  the  two  concaves,  F  and  o,  spout,  j,  .ind  divided  winged  partition,  r.  or  its  equivalent,  whereby 
the  operation  of  cracking  and  grinding  in  said  concaves  maybe  conjoint  or  separate,  substantially  in  thr! 
manner  described.  Also,  the  automatic  rapper,  v,  arranged  and  t^piiuted  a^  described. for  the  purpose  of  keep- 
ing the  bolt  free  from  obstructions,  aud  rendering  its  action  efficient. 

453.  SoPA  BedstE-VD;  "Wm.  H.  Tendler,  Assignor  to  self  and  John  F.  Moeschlin,  Cambridge,  Massachusetts. 
Claim — ^The  improved  sofa  bed,  constructed  not  only  with  each  of  its  arm-rests  formed  in  two  parts  ami 

hinged  together,  lUTangt'd  aud  applied  to  tiic  back  aud  bs-d-frame,  but  with  ila  seat  hinged  to  the  bed-frame, 
so  ad  to  be  capable  uf  bemg  moved  with  resp.-ct  to  it  and  the  ai-m-rL-.-it^.  Also,  the  combination  of  the  pillow 
and  foot-rests  with  the  ai'm-rests  and  seat  frame  or  seat  ajtplied  to  the  Irame,  the  whole  being  made  to  ope- 
rate t^jgether  essentially  as  explained. 

454.  Mill  Drivers  ;  Ferdinand  Walters,  Assignor  to  C.  F.  Walters  and  S.  H.  Stout,  Covington,  ^entucky. 
Claim — The  driver,  constructed  and  arranged  with  reference  to  the  shaft  and  cap,  substantially  ns  set 

forth. 

4j5.  Heel  op  Boots  a>T)  Shoes  ;  Alfred  B.  Wilton.  Assignor  to  self  and  Charles  Adams,  Dorchester,  Mass. 

Claim — The  improvement  of  the  dished  or  concave  elastic  heelj  as  made  with  the  air  channel  Iraiding  out 
of  thu  concavity,  aud  anuuged  as  dt;^nbed. 

ElTENSIOXS. 

1.  Macqixefor  GixNixr.  CoTTOX  AXD  WooL ;  Stephen  R.Paikhurst,City  of  New  York:  patented  May  1,1S4.'.: 

extended  May  3,  ISoO.-^ 
Claim — Arranging  the  metallic  rings  composing  the  burring  cylinder  so  near  together  that  no  burrs  or 
seeds,  &c.,  can  fall  in  between  them,  the  rings  having  houke<l  teeth  cut  in  the  [>criphery,  and  so  placed  around 
tUo  cylinder  a^  not  to  have  the  teeth  on  any  two  ac^^aniDg  rings  to  come  opposite  to  each  other,  by  which  th*- 
wool  or  cotton  is  drawn  in  below  the  surfiice  of  the  riugs  and  the  seeds  or  burrs  are  cleaned  off.  Also,  rlif 
combination  of  the  burring  cylinder  with  the  feeding  cylinders  and  trash  cylinder,  tu  separate  the  fibres  ci 
cuttou  or  wool  from  foreign  or  useless  substances. 

2.  Printing  PbE3SF.3;  Richard  M.  Hoe,  City  of  New  York;  patented  May  1, 1845;  extended  May  3. 1S59. 

Claim — Tlic  lifting  of  the  cyUnder  when  it  is  desired  that  it  should  not  bear  on  the  form  as  it  revolvtv.. 
such  lifting  being  effected  by  means  of  apparatus  connected  with  the  lever,  arranged  as  described,  Alt'©,  thw 
nianuer  of  constructing  the  spring  box  or  apparatiis  used  by  me  for  checking  the  momentum  of  the  bed  in  ;t 
cylinder  press,  bnt  which  may  be  advantageously  applied  in  other  machines  for  a  like  purpose,  said  eprinj; 
bux  ur  apparatus  being  furnished  with  a  centre  shaft  carrying  a  toothed  wheel  that  gears  into  wheels  or  pin- 
ioot)  on  §everal  surrounding  shaAs,  the  whole  of  which  shafts  carry  spiral  springs,  ai'rajuged  aud  combined  .-u 
as  to  co-operate  with  each  other  in  the  manner  di-scribed. 

3.  Stoves;  F.  L.  Hed^-uberg,  City  of  New  York;  patented  May  T,  1S45;  extended  May  10, 1369. 

Claim— The  particular  mauuerj  as  set  forth,  in  which  I  arrange  aud  combine  the  flue  aud  air-beatiug 

10» 
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spaces,  and  the  podestnl  of  my  stove,  the  hot-air  space  being  between  the  ascending  end  descending  draft,  the 
descending  draft  sjireadiiig  around  the  base  of  the  stove. 

4.  The  MAXUFACTiiTtE  OF  India  Uddber  Fabrics;  Nelson  Goodyear,  late  of  Newtown,  Connecticut,  ITenry  B. 
Goodyeur,  Administrator;  patcntetl  May  13,  1845;  extvnd'.d  May  17, 1859. 
Claim — The  intermingling  and  combining  fibrous  substances  with  the  gum  in  forming  india  rubbtr  fal>- 
rics,  solid  and  firm  in  the  body,  with  a  smooth  surface  resembling  leather. 

ADDITIONAL  Improvements. 

1.  Joc^NALS  OP  K.viLttOAD  Cars;  TVm.  Baker,  Utica,Xcw  York;  patented  August  11, 1S57;  additional  dated 
May  3, 1859. 

Claim — Ist,  Placing  a  cylindrical  coiled  spring  around  the  piston,  immediately  above  the  socket  to  be  ^sed, 
instead  of  the  volute  spring"  below  the  piston  and  within  the  socket.  2d,  I  do  not  claim  generally  a  ball  valve, 
as  this  is  in  common  use  in  various  connexions,  but  I  claim  the  use  of  the  bull  valve,  in  combination  with  the 
eularged  chamber,  and  the  arrangement  described  for  communicating  and  sustaining  the  oil  in  contact  with 
the  journal.  3d,  I  claim  the  use  of  the  flat  spring  to  be  used  for  vibrating  the  piston,  together  with  the  ar- 
rangement I  have  described  for  seating  the  piston  on  the  spring. 
a.  Maxgles;  D.  Gumming,  Jr.,  Mybilc,  Alabama;  patented  July  27, 1858;  additional  dated  May  3, 1859. 

Claim — The  employment  or  use  of  the  cylinder,  c,  having  an  elliptical  surface  upon  a  portion  of  its  peri- 
phor)'-,  and  having  a  fixed  axis  of  rotation,  the  cylinders,  D,  having  a  movable  axis  of  rotation,  and  the  eccen- 
tric cams  arninged  upon  a  movable  rod,  and  their  pressure  being  regulated  bj'  suitable  springs. 

3.  Modes  of  VEXTnAn.vG  Railroad  Cars;  D.  II.  Fox  and  John  Fink,  Reading,  Peimsylvania;  patented  May 

8, 1855;  additional  dated  Miiy  10, 1859. 
Claim— As  an  improvement  on  our  patf-nt  aforesaid,  the  construction  of  the  fan  chambers  with  outlets 
at  each  extremity,  and  their  combination  with  the  other  portions  of  the  ventilating  apparatus. 

4.  OE&CBUsni.vG  Machines;  Samuel  F.  Uodge,  Detroit,  Michigan;  patented  May  26, 1857;  additional  dated 

May  17, 1859. 
Claim — The  alternate  lifting  and  dropping  of  a  stamper  or  hammer,  by  menus  of  the  combination  of  the 
vertical  rod  with  two  or  more  chimping  rollers,  the  peripheries  of  which  are  not  complete  circles. 

5.  Cooking  Stoves  ;  Samuel  B.  Spaulding,  Brandon,  Vermont ;  patented  Juoe  22, 185S ;  additional  dated  May 

17, 185D. 
Claim— The  extension  of  the  flues  under  the  hearth,  as  described. 

6.  Bow  Whiffle-trees ;  Freedom  Monroe,  Romeo,  Michigan;  patented  Aug.  26, 1S5S;  additional  dated  May 

24,1859. 

Claim — Till-  i  u  In  -  i. ,  ,  n,  ,  l,  li,  rmd  braces  attached  thereto,  and  the  paddled  swivel  joint,  to  be  used 
in  combination  wi  i    -         i.;  :  li.irness,  disclaiming  the  original  invention  heretofore  patented. 

7.  Apparatus  fm    i  ;        -     .  ,;  \iline  Jdices;  Lyman  P.  Ilarris,  Mansfield,  Ohio;  patented  Jan.  18, 

1859;  a.i-l  ti  .;mI  ■!  .!  .|  M  ,v  ,;i^  i^jt). 
Claim— 1st,  The  application  of  o 
the  evaporator  conupcted  therewith, 
or  itff  equivalent,  as  set  forth, 

Re-Issues. 

1.  Gas  Bdrnebs;  John  R.  O'Neil,  Kingston,  New  York,  Assignee  of  Yarnall  Bailey,  Philadelphia,  Penna.; 

patented  October  12, 1858;  re-issued  May  3, 1859. 
Claim — Producing  a  light  which  may  be  increased  or  diminished  at  pleasure,  by  means  of  the  adjustable 
heater  or  heat  receivers,  operating  in  connexion  with  a  wick  tube  or  holder,  and  the  flame  of  the  lamp  or 
burner. 

2.  Knitting  Machines;  Nelson  P.  Aiken,  Troy,  New  York;  patented  July  13. 1858;  re-issued  May  3, 1S59. 

Claim — Stopping  a  knitting  machine  when  the  yarn  accumulates  in  its  needles  by  the  action  of  the  accu- 
mulated yarn. 

3.  Shuttles  for  Weaving  Cloth;  James  Baldwin,  Nashua, New  Hampshire;  patented  January  31,1840;  ex- 

tended for  seven  years  from  and  after  January  31, 1854;  re-issued  May  3, 1859. 
Claim— Furnishing  the  shuttle  with  a  spring  and  catch,  so  arranged  that  the  bobbin  will  be  received  or 
released  at  one  operation. 

4.  The  Mode  of  Convebtino  the  Backs  of  Car  Seats  into  Beds  or  Lounges;  Henry  B.  Myer,  Buffiilo,  New 

Yolk;  patented  September  19, 1854;    ;  re-issued  May  3,  1859. 
Claim — 1st.  The  use  of  the  backs  of  car  seats  forforming  upper  horizontal  beds  or  lounges.  2d,  So  arrang- 
ing the  backs  of  contigurni<--  >-•:  i^r--  t).  .r  flirv  meet  and  remain  in  the  same  horizontal  plane.    3d,  The  use  of  a 
cushioned  surface  interm.i    t     !    •  ■     -u  Uk?  cushioned  surfaces  of  two  car  seats,  so  as  to  form  with  the  sani'' 
a  horizontal  bed, berth,  or  I       ,  .    i     in  i  mediate  cushion  forming  an  attachment  to.  and  appearing  aa  part 

of.  the  car  seat,  when  net  ,,  .lu-i  .i  i.  .ni  m  forming  a  berth,  bed,  or  lounge.  4th,  Forming  a  continuous  lin-- 
of  lower  horizontal  bed^,  Ui  lii.-,  mi  k.uiiges,  of  a  series  of  car  seats  in  railroad  cars,  by  uniting  the  several 
seats  so  a.s  to  fill  up  the  entirer  sjmce  between  the  seats  with  adjustable  cushioned  attachments  of  the  seats. 
whatever  be  the  character  or  disposition  of  said  attachments,  so  long  as  they  form  and  appear  as  parts  of  the 
seata,  when  not  adjusted  to  form  said  continuous  line  of  lower  beds,  berths,  or  lounges. 

5.  Retorts  for  Distilling  Oils  from  Coal;  John  Nicholson,  Alleghany,  Pennsylvania ;  patented  February 

15, 1859 ;  re-issued  May  3, 1859. 

Claim— Ist,  The  use  of  a  straight  or  cxtrved,  or  straight  blade  or  blades  placed  on  the  ngitatore  or  arm" 
of  shaft,  for  the  purpose  of  agitating,  lifting,  mixing,  and  bringing  all  parts  of  the  mass  within  the  retort  in 
contact  with  the  heat.  2d.  The  arrangement  near  the  outer  edge  of  one  en<i  of  a  retort,  of  four  or  more  supply 
and  discharge  openings,  and  on  the  other  end  near  the  outer  edge  of  four  or  more  exit  pipes  placed  on  a  line 
with,  and  opposite  to,  the  supply  and  discharge  openings. 
C.  Coffee  Pots;  Wm.  H.  Elliot,  Plattsburg,  New  York  ;  patented  January  25. 1859;  re-issued  May  10, 1859. 

Claim — Ifit,  The  combination  of  boiler,  still-worm  condenser,  conducting  plate,  and  the  external  opening 
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of  tbe  atill-woi'm  at  g',  when  these  devices  are  so  arrangeti  in  relation  to  each  other  that  an  opening  to  the 
external  air  shall  be  provided  fur  the  uun-coudeiisible  gases,  while  the  coridcnsible  vapors  aro  reduced  to  a 
liquid  without  coming  in  contact  with  the  condeneer  water,  and  then  turned  by  coiiductora  iuto  tht  boik-r. 
2d,  Tbe  arrangement  of  the  joint  below  the  si>out,  6o  that  vapor  can  pass  iLrough  the  tpont  without  tir.-it 
passiug  the  joint,  ild,  The  employment  of  conductors,  iu  combination  wiih  the  condenser,  for  the  pui"po&e  of 
lillijig  the  water  joint  or  kecpiug  it  full. 

7.  Mowing  and  Heaping  Machines;  J.  W.  Mulley,  Amsterdam,  New  York  ;  patented  Dec.  16,1S56;  re-issued 

May  10.  1859. 
Claim— Ist,  Connecting  the  frame  of  the  platfitmi  wilh  the  frame  carrying  the  driver  and  raker's  seat, 
in  the  manner  set  forth,  namely,  securing  the  relative  position  of  the  two  frames  by  means  of  the  brace  >ii 
the  rear,  and  the  laterally  inclined  draw-ehoe  in  front.  'M,  The  shoe,  in  combination  with  the  tongue  attach- 
ment in  front  thereof,  tbe  said  shoe  being  constructed  and  arranged  as  desctibed.  Sd,  Tbe  rod  and  tbe  railii, 
connected  in  the  manner  described,  in  combination  wilh  the  pole,  the  rocking  shaft,  and  the  lever.  4th,  llie 
arrangement  in  relation  to  the  driver's  seat  of  the  lever  and  meLlianisni  connected  therewith,  for  raising  and 
lowering  the  cutter  bar,  whi-reby  the  sickle  may  be  raised  in  tbe  manner  described. 

8.  Grain  Sepabatoks;  John  K.  Moffitt,  Piqua,  Ohio;  patented  Kov.  30,  IS52;  rc-issued  March  23,1858;  re-re- 

isaued  May  17, 1859. 
Claim— The  endless  chains,  composed  of  metallic  links  provided  ivith  protuberances  or  depressions,  when 
used  in  combination  with  suitable  driving  chain  gears  to  impart  a  positive  motion  to  the  straw-carrier  of  a 
threshing  and  separating  machine. 

9.  Geain  Separators;  John  R.  Moffitt,  Piqua,  Ohio;  patented  Nov.  30, 1852;  re-issucd  March  23,1858;  re-re- 

issued May  17,  1&59. 
Qaim — In  combination  with  a  receptacle  in  which  the  tailings  aredepositedbj- the  winnowing  apparatus, 
tbe  arrangement  of  the  screw  elevator  in  relation  to  tho  threshing  cylinder,  for  the  purpose  of  returning  the 
tailings  to  be  re-threshed. 

10.  Grain  Separators  ;  John  R.  Moffitt,  Piqua,  Ohio ;  patented  Nov.  30, 1852 ;  re-issned  March  23, 1858 ;  re-re- 

issued May  17, 1859. 
Claim — The  reversible  screen  and  delivery  spout,  arranged  with,  and  to  tbe  discharging  spout  of,  the 
''  fanning  mill "  or  '*  shoe  "  of  a  threshing  machine,  so  as  to  be  isolated  from  the  winnowing  arrangement,  and 
made  to  deliver  at  either  one  side  or  the  other  of  the  machine. 

11.  Gr.un  Separators  :  John  R.  Moffitt,  Piqua,  Ohio;  patented  Dec.  1, 1857  ;  re-issued  Mny  17, 1S59. 
Claim — The  arrangement  of  disconnected  shafts,  carrying  pinion  chain  gears,  rotated  at  equal  speeds  from 

a  single  shaft  or  driver,  and  acting  to  drive  the  endless  apron  from  its  lower  end,  while  permitting  the  escape 
ut  tbe  straw  through  the  lower  openings  of  the  aproiu 

12.  Machikebt  for  Prepariso  Oval  Pictcee  Frabies;  Wm.  Gardner,  City  of  New  York;  patented  August 

17, 1858;  re-issucd  March  15, 1859;  re-re-issued  May  17, 1859. 
Claim — The  combination  of  a  scraper  adapted  to  the  form  of  the  moulding,  with  the  revolving  fiice-plato 
of  a  lathe,  when  the  said  scraper  is  so  arranged  as  to  be  self-adjusting  laterally  to  the  said  moulding. 

13.  Gr.un  Separators;  John  R.  Moffitt,  Piqua,  Ohio;  patented  Dec.  1, 1857  ;  re-issued  May  17,  1S59. 

Claim — The  construction  and  arrangement  of  the  rotary  beater  within  the  apron,  in  combimition  with 
the  falling  sictions. 

14-  GRAj>f  AND  Grass  IIakvesters;  C.  Aultman  &  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augustus 
Adams,  Elgin,  Illinois;  patented  September  20, 1S53;  re-issued  May  17, 1859. 
Claim — 1st,  An  elevated  binding  table,  in  combination  with  the  platform  for  receiving  the  grain  as  it  is  cut. 
2J,  Tbe  combination  with  the  binding  table  of  one  or  more  binders'  stands  on  a  lower  level  than  that  of  the 
table.  3d,  The  combination  of  a  binding  table  with  a  binders'  stand,  having  an  elevated  side  for  the  binder 
to  rest  his  legs  against,  and  thereby  steady  himself  without  the  aid  of  his  arms,  both  of  which  are  thus  left 
at  liberty  to  do  the  binding.  4th,  The  arrangement  of  the  rakers'  and  hinders'  stands,  so  that  tbe  grain  may 
bo  raked  from  the  platform,  and  delivered  ui>on  tbe  binders'  table  before  the  several  binders'  stands.  5th,  The 
arrangement  of  the  dumping-tray  with  the  rakers'  aud  binders'  stands. 

15,  Grain  and  Grass  Harvesters;  C.  Aultman  &  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augustus 

Adams,  Elgin,  Illinois;  patentt^d  September  20, 1853;  re-issued  May  17, 1859. 
Claim — 1st,  The  combination  of  the  finger  beam  and  the  main  frame  with  a  yielding  coupling  arm, 
whereby  the  progressive  movement  of  the  finger  beam  over  the  ground  will  be  controlled  by  the  msun  frame, 
and  its  upward  and  downward  movements  by  the  undulations  of  the  gioimd  over  which  it  is  drawn.  2d,  The 
combination  of  a  yielding  coupling  arm  and  a  j'ielding  brace  bar  with  the  finger  beam  and  main  frame.  3d. 
The  combination  of  the  yielding  bars  and  the  removable  bolts,  or  the  equivalent  thereof;  with  the  finger  beam 
and  main  frame,  whereby  the  finger  beam  maybe  allowed  to  slide  loosely  on  the  ground  to  adapt  the  machine 
to  mowing,  or  be  held  firmly  above  the  ground  to  adapt  the  machine  to  reaping. 

16.  Grain  and  GrXss  Harvesters;  C.  Anltman  k  Co..  Canton,  Ohio.  Assignei^s  of  Philo  Sylla  and  Angustua 

Adams,  Elgin,  Illinois;  patented  September  20. 1853;  re^issued  May  17, 1859. 
Claim — The  short  finger  beam,  in  combination  with  the  yielding  connexion  with  the  main  frame,  or  its 
equivalent. 

IT.  Grain  Arm  Grass  Harvesters;  C.  Aultman  &  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augustus 
Adauis,  Elgin,  Illinois;   patented  September  20, 1S53;  re-issued  May  17, 1859. 
Claim— The  combination  of  the  finger  beam  with  the  hinges  by  which  it  is  drawn,  arranged  above  the 
plane  of  the  cutter. 

18.  Grain  and  Grass  Harvesters;  C.  Aultman  &  Co..  Canton,  Ohio.  Assignees  of  Philo  Sylla  and  Augnstns 

Adams,  Elgin,  Illinois;  patented  September  20, 1853;  re-issued  May  17, 1859. 
Claim — The  combination  of  a  counterimse  weight,  or  the  equivalent  thereof,  with  that  end  of  the  finger 
beam  next  the  main  frame,  to  equalize  its  pressure  upon  the  ground.  Also,  the  combination  of  a  counterpoise 
weight,  or  the  equivalent  thereof,  with  each  or  either  end  of  the  finger  beam,  to  diminish  its  pressure  upon 
the  ground. 

19.  Geai.v  avd  Grabs  Harvesters;  C.  Aultman  &  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augustus 

Adams,  Elgin,  Illinois;  patented  September  20,  1853;  re-issued  May  17, 1859. 
Claim — The  combination  of  a  stop  with  the  mechanism  for  connecting  the  finger  beam  with  the  main 
frame,  aud  allowing  it  to  rise  and  lall. 
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20.  Masufactcbe  of  India  Kcobeii  Goods  by  meaxs  of  Zinc  Compouxds;  Uornco  U.  Day,  City  of  Xew  Yui  k, 

Ass;gii  e  of  Iluiiry  O.  Tyur  and  George  Helm,  New  Brunswick,  Kew  Jersey ;  piUented  Jan.  30,  IWD  ; 

re-iddued  August  7,  ISly;  re-ie-issut-d  Aiuy  24, 1859. 
Claim — India  rubber  fahrics  made  by  tlie  combination  of  caoutchouc,  in  iti  several  varicliea,  with  Iho 
eulphuret  of  zme.  or  the  bi-bulphuret  of  zinc,  or  tlio  hyposulphite  of  zinc,  or  the  sulphite  of  zinc,  and  flls.> 
with  zinc  cumpuunds  iu  their  several  foruiM,ad  set  forth,  and  sulphur,  and  iu  cuiiibination  with  thi-tse  in  either 
caae,  the  submitting  said  compound  to  the  :ietiou  of  steam  at  a  high  tempL-rature,  the  whole  being  combiiit-d 
and  mauut'accured  substantially  tuj  described. 

21.  Apparatus  for  Raislnq  Water;  Wm.  T.  Barnes,  Buffalo,  New  York;  patented  March  20, 1849;  re-issued 

May  2\,  1859. 
Claim — 1st,  The  cnnil'iti;iti(iii  nf  -a  c■^-\^r_:  whosri  Bides  slope  outward  from  the  induction  opening  with  a 
revolving  piston,  the  ed:;i-  ni  wh-.  Mil,-,  .u;  .i  m  to.  and  run  near  to.  the  sloping  sides  of  the  cising  or  tlic- 
spiral  rib.  "id.  In  cornbinati  m  umL  ;i  i  in-  ulnL-^t-  sides  slope  outward  from  tlie  tduction  openings.  I  claim 
a  rotating  piston,  with  fixed  bl.uh  ...  inLliu  d  upon  the  face  to  the  axis  of  the  piston  rod.  3d.  Dividing  th*- 
stream  of  li<iuid  aa  it  enters  the  c;ujiug  eoniaining  the  rotating  piston,  by  causing  it  to  pass  through  two  or 
more  induction  openings,  arran^^ed  so  that  the  blades  of  the  piston  pass  over  these  openings. 

22.  ISKSTAXDs;  Thomas  Robjohn,  City  of  New  York;  patented  August  25, 18.57;  ro-iasn.  d  May  24, 1R.59. 
-Claim — Ist,  The  arrangement  for  flexing  the  ela'-!.!-  i!!;ti-liij;;iii.  by  attaching  a  nKil:  u  1  m  in  r<>iiii.xion 

with  the  cover  for  the  ink  cup,  that  the  opening  jimi  ■  I     n  _   i!i  : . . .t  ".■.hall  cff-,ct  the  i   .  i    i  -  i  it-i-  of 

the  ink,  or  other  fluid,  into  or  from  said  cup.    2d,  'Jli'     ■.\   i .  :ii  i.iuu'ed  aud  operatiit;:  ;i  ,        ■  i    ili.  in 

combination  with  the  eUistic  or  flexible  diapliragiu  ;mmI  ;i  ih  i  . .  ri  n-ive  fountain  or  ink  Min  vIj^  n  r|ii  n.ting 
as  specified.  3d,  The  combination  and  an-  in;^  m  .t  ni  r  un  1  \  i-  and  plunger,  or  the  etjuivideiits  tbeieut,  fur 
effecting  the  raising  or  discharge  of  the  ink  l.\  i  .i-i  i.-  mi  ,  ;.,-i(ij:  ili  cover  of  the  non-corrosive  fountain  tup. 
4tli,  Arraogiiig  the  cam  centres  in  such  n  liii.tn  i..  ■  u  h  mii,,  i  ili  it.  by  raising  the  cover,  the  requisite  depres- 
sion of  the  diaphragm  will  be  producid  to  ulit  un  Un'  ii  (uin  d  ii-.-nlt. 

23.  Cracker  MACHrsE;  John  McCullum,  City  of  New  York;  patented  March  23,1852;  re-issued  May  31, 

ISoi). 
Claim — The  combination  of  adju^triblo  springs  with  a  cracker  cutter  and  its  resisting  sui*face  or  bed. 

24.  Macoine  forCre-ising  and  T.i      mm:   1. 1  \;ii!,i{  FOR  ILiRKESS;  Adolph  Stempel,  City  of  New  York;  pa- 

tented Nov.  2, 1858;  re-i-  A>  .       ',  ;-  I'). 

Claim — 1st,  The  pressure  i  :  i  i  :  .  i  i-ing  and  embossing  rollers,  in  combination  with  the  col"r 
fountains  and  felt  rolls,  arranged  i  >■  ;  ;,i  .  <  -  furih.  2d,  The  arrangement  of  the  embossing  rollers  with 
their  projection  flanches,  to  operate  in  C"iiibin;ition  with  the  guides,  in  the  manner  spccitied. 

25.  Plates  for  Boiler  Holes  and  Tops  of  Stoves;  Pavid  Stuart  and  Ilichard  Peterson.  Philadelphia, Penna.. 

Assignees  (through  mesne-assigiimunt)  of  John  13.  ChoUar,  Albany,  New  York;  patented  I'ebruaiy 
t>,  15)49;  re-issued  May  31, 1859. 
Cl;iim — Consti-ucting  a  cross-piece  for  cooking  stoves  and  ranges  with  a  hollow  chamber,  and  with  the 
openings  to  allow  air  to  pass  into  the  said  chamber,  as  set  forth. 

26.  Grinding  an-d  Polisuinq  Knites;  James  Dod^e.  "SVat.'rfurd.  Assignor  to  self  and  David  Blake,  Albany, 

NewY'ork;  patented  October  12, 1858;  re-i-  n    1  '.i    -   .1.  l^;i'.t. 

Claim — Grinding  and  pnlishirrg  articles,  and  l  i  ■  mm  i,ni-s  upon  or  against  the  periphery  of  a 

grimlstone  or  polishin?  wheel,  or  othrr  annlogour^  i^   i.i  m  i     > .  hy  jittachiiig  them  to  the  periphery  of  a 

revolving  .Inim  ..r  .  vlJnd.r      Al-n  iMikiii.'  ni  d-i  '  -  '.     [.■  upli.  ry"<)f  a  wheel  to  which  a  series  of  articles 

to  be  _-t  ..mil   II .    M  1  ,.  )i  .1  -  'ji  Ml  I.  r '     -  .  .    ii_'     '   '  .\ij  ihe  retiuired  ahaifo  to  the  articles  to  be  ground, 

80  a.>  |M  . :  I  ;,,i.  I    I    ill;,,.,;       i   ,    i     1     ,  i  uiauuer.  Also,  in  combination  with  said  matriees. 

nttaeiiiir:  .111  -II]  I    1 1  !i_  1 1 II   ,;i ,  I  i  I.     :i    i,i,  i  ii;   ui  L.i  cylinder,  in  such  manner  as  to  allow  them  to  ruck 

or  accoaiiiiuu.tit:  tliLin^av^^  Lliui.  i;.,  aIa^i,  i\,  lii.i;  ^uii,.i„i.s  may  be  shaped  either  convex,  flat,  or  concivve. 

27.  Gas  Lamps;  George  H.Uechtel,  Assignee  ^through  mesne-assignment)  of  IIuratioG.  Sickles,  Philadeli>hia, 

Pennsylvania  ;  patented  August  7, 1849;  ru-issued  May  31, 1S59. 
Claim— Ist,  Forming  a  valve  within  the  adjustnble  ga^  eliainbrr.  and  a  seat  for  the  said  valve  on  the  tube 
which  contains  the  wick,so  as  to  regulate  an,!  ■  m  i  .,     ,  t',    I  -lit  v^  h  n  i -quired,  whether  the  said  valve  Iw 
made  and  arranged  in  the  manner  describi  I !     i  i        i  i,;  i  ii!\  ik.  same,  by  which  similar  results 

may  be  produced.  2d,  The  employment  ■]  i,  i  ,  ,ii.  ii  u  m  n  !-■.;  with  the  guard^constructed  sub- 
stantially as  described.  3d.  The  guard,  in  -  '^liMi.iii  n  w  lii  ili.  .  miaunl  burner  and  generator,  arrang<*d 
in  the  niHuner  set  forth.  4th,  Combining  ihe  ^eiicratur,  bunit- r,  viw^,  and  guaid,  in  a  single  piece,  made  to 
ascend  and  descend  simultaneously,  iu  the  manner  set  forth. 

Designs. 

1.  Burial  Case;  John  McMurthiy,  Assessor  to  George  C.  Murthry,  Fayette,  New  York;  dated  May  3,1859. 

2.  Spoon  and  Fork  Uandles:  Wni.  U.  Lewis,  Glastenbury,  Connecticut;  dated  May  3, 1859. 

3.  Stoves  ;  Sherman  S.  Jewitt  and  Francis  H.  Root,  Buffiilo,  New  York ;  dated  iMay  3, 1859. 

4.  Watch  Guards;  George  Blanchard,  City  of  New  York:  dated  May  10, 1859. 

5.  Stove  Plate;  J.  W.  Lane,  Newton,  New  Jersey;  dated  May  10, 1859. 

6.  Stoves;  David  Ilathaway,  Assignor  to  Fuller,  Warren  A  Co.,  Troy,  New  York ;  dated  May  17, 1859. 

7.  Sepulcdral  Monuments;  Richard  Barry,  Boston,  Massachusetts;  dated  May  24, 1859. 

JUNE  7. 

1.  Printing  Oil  Cloths  ;  James  Albro,  Elizabeth,  New  Jersey. 

Claim — Forming  oi'naniental  figured  surfaces  on  oil  cloth,  by  raising  parallel  ridgea  or  snrfacra.  b,  on  the 
ground  color,  when  in  a  soft  or  j;reeu  state,  by  means  of  a  properly  pn-pared  block  pressed  upon  it;  and  then 
tbrmiug  parallel  ridges  or  raised  .surlaces,  d,  at  right-angles  thereto,  and  in  the  form  of  the  design  or  desired 
configuration,  by  means  of  a  properly  prepared  block.  It  being  understood  that  I  claim  the  privilege  of  hav- 
ing either  the  ground,  b,  orfigurej  d,  one  of  them  only,  if  desired,  compoeeU  of  dots  or  broken  lines  or  ridges, 
in  order  to  obtain  a  similar  eflect. 


American  Patents  which  issued  in  June,  1859.  117 

2.  Brkakwater  ;  D.  Ilillen  Armoiir,  Columbia.  Texa?. 

Claim— The  projecting  or  overhanging  eand  plate,  applied  in  conibinntion  with  tlie  dingonal  walls  of  the 
breakwater,  ns  dpscril'i-d. 

[Thia  breakwater  ia  designed  to  protect  a  channel  acrossa  bar  from  theflow  of  sand  wlitch  comes  in  upon 
the  bur  with  bhcIi  tide,  and  thus  keep  the  channel  open  without  th"  necessity  nf  making  the  channel  in  the 
bar  naiTower  than  the  channel  in  the  river.  Thi•^  will,  of  coiirse.  give  accommodation  to  more  ships  entering 
a  river  with  a  lido,  and  will  ensure  a  course  for  ships  even  at  low  water.] 

3.  Vasuing  Macaise;  D.  S.  Ayres,  Hope.  New  Jersey. 

Claim — The  revolving  discs  or  heads  with  tlie  mode  of  operating  the  same,  as  applied  to  washing  ma- 
chinca. 

4.  Device  for  Raising  Water;  J.  A.  Ayres,  Hartford,  Connecticut. 

Claim — The  wind-wheel,  vane,  endless  chain,  with  buckets  and  we-'ght  attached,  the  cylinder  and  annular 
receiving  trough,  arranged  for  joint  operation  substantially  as  set  forth. 

5.  Revolving  Fire  Arms;  Thomas  Bailey,  New  Orleans,  Louisiana;  patented  in  England,  Jan.  17, 1S59. 

Claim — Ist,  The  placing  of  the  within  named  working  or  actnatinp:  means  within  the  body,  as  set  forth. 
2d,  The  revolving  chambi^r  working  on  two  adjusfal)ti'  centres  of  susnension  inst'-ad  of  in  the  ordinary  way. 
3d,  The  mode  described  of  connecting  the  barrel  to  the  body.  4th.  The  stopping  or  retaining  of  the  revolv- 
ing chamber  by  means  of  a  spring  stop  acting  on  the  ratchet,  such  stop  being  actuated  by  a  cam  on  the 
tumbler.  5th,  The  notch  or  cavity  in  the  cap  guard  or  cock-nose,  to  fit  upon  the  solid  part  of  the  chamber, 
and  retain  the  chamber  in  a  safe  position. 

6.  Bridle  Bits;  J.  B.  Baker,  Syracuse,  New  York. 

Claim — The  attachment,  as  described,  of  sliding  rings  or  rein  connexions  to  the  curb  bars  of  bridle  bits, 
when  tlie  same  arc  operated  upon  by  springs  attached  to  the  bit,  in  the  manner  set  forth. 

7.  Chimney  Cow  I. ;  IImhn  l;   11  k.  Newport,  Rhode  Island. 

Claim — Th'    I'll  I     <!)■]  combination  of  the  chimney  top  or  tube,  a.  chamber,  p,  tuben,  g,  or  other 

external  draft  ]  >  '     tors,  the  tube  chamber  and  draft  liassages  communicating  with  each  other 

and  the  extern. li  . I  :.  i       i    :      -is  set  forth. 

8.  Method  of  Sawinl;  Suingles  from  the  Bolt;  N.  Boardman,  Fond  du  Lac,  Wisconsin. 

Claim — 1st,  The  employment  or  use  of  two  bolt  carriages,  when  used  in  connexion  with  the  adjustable 
planes,  and  arranged  in  the  robition  with  the  circular  saw,  as  shown,  so  that  a  shinsile  may  be  sawed  from 
ewch  bolt  at  each  movement  of  its  carriage,  and  the  two  bolts  operated  upon  simultaneously  by  means  of  one 
and  the  same  law.  2il,  The  adjustable  or  tilting  tracks  or  bolt  frames,  in  combination  with  the  reciprocating 
carriages  and  saw,  arranged  to  operate  as  set  forth. 

9.  Enamel  Compositions  for  Bricks,  &c  ;  Decins  W.  Clark,  Bennington.  Vermont. 

Claim — The  enamel  or  glaze  for  pottery  ware,  or  other  aj-ticles  formed  of  the  ingredients,  and  substan- 
tially aa  specified. 

10.  Improvement  in  Tanning;  Jehu  Brainard  and  W.  If.  Burridge, Cleveland,  Ohio. 

Claim — The  described  process  of  treating  skins  or  hides  in  a  preparation  of  litiuor  or  liquors,  aa  described. 

11.  Pocket-handle  for  Biluard  Tables;  John  M.  Brunswick,  Cincinnati,  Ohio. 

Claim — The  pockct-hnndles,  arranged  and  secured  as  described,  and  formed  of  xnilcanized  gutta-percha  or 
india  rubber. 

12.  Machines  for  Burring  Wool  and  Ginning  Cotton;  F.  A.  Calvert  and  C.  G.  Sargent,  Lowell,  Mass. 

Claim — A  cylinder  having  spaces  between  the  teeth  for  the  accommodation  of  the  seed,  in  combination 
with  a  revolving  guard,  operating  in  the  manner  described, 

13.  Corn  IIdskers  ;  J.  C  Clapp,  Seneca  Falls,  New  York. 

Claim — The  cnmbinat'on  and  arrang^Muent  nf  the  carriage,  fly-clearer,  cross  lever,  concaves,  and  gauge, 
blade,  and  tread  lever,  operating  coiyointly  as  set  forth. 

14.  Method  of  Jointing  Shingles;  S.  C.  Coffin,  Lawrencoville,  Pennsylvania. 

Claim — So  combining  with  the  horizontal  siw  that  saws  the  shingli-  from  the  bolt,  the  transverse  piece, 
and  carriage  upon  it,  so  that  the  same  sUw  that  cuts  the  shingles  fium  the  bolt  may  be  used  for  joining  said 
shingles. 

15.  Knitting  Macrixes;  Enoch  Cohin,  Poultney,  Vermont^ 

Claim— Ist.  The  combination  of  the  needle  nnn  and  tbe  iron  lim  upon  the  ring.  cnnstnirM  for  raising 
each  needle  by  itself,  and  completing  eaeli  ■;(  f'li  l-f..r.'  yimtli-T  i-  |..  .jr.,     m    -i-i,..  ,  ^-!iIvl■■^  \\-r  vvy^'Mij:  and 

r<'gulating  tlie  motion  of  the  nricbiue  wliiii    [    .   ,    ,       .i      !    ,i    ..  .<  ■  |i ,,,-,,    .t    il,,.  m    ;.  li-d 

wheel,  t,  the  tooth  d  b.ir  with  its  i»i.intL-r.  Ill  ,   :     i  ^.    i  .  _^       i    n    i  mi  ih.  , .  ..n. 

and  the  pin  on  the  wheel,  by  mennn  of  alMJ:  :.  ;;,  m  ;,,,.;;  (,■  ,,,,;,.  ,-1.1::  ;.,.,  1,  ,ui>l  iMi  ili.  ;nid 
regubited  so  as  to  knit  upon  a  straight  li<.bc  H..|..-  wi  11,.  i.i>.j,.i  i,,iui  j..i  ila  1.  . :  .ii;il  lu, .  4t)u  Tlu^  uUei-l. 
p.  and  the  elevating  arm.  combined  with  the  t>tvc-ial  part«  an.i  dL\ites  unntiom  d  in  tlie  lust  preceding  cia  m 
or  paragraph,  as  above  described,  fnr  setting  in  motion  at  the  proper  juncture  the  machinery  for  regulating  the 
formation  of  the  flaps  for  the  heel  and  toe. 
Itj.  Light  Sh.uje  for  Billiard  Table;  David  Conlan,  City  of  New  York. 

Claim — A  shade  for  billiard  tables,  Ac,  having  two  reflecting  parts,  and  otherwise  made  as  described. 
17.  Rakes;  Thomas  Crane,  Fort  Atkinson,  Wisconsin. 

Claim— My  iniprovtd  harvesting  rakes  for  gathering  and  eb'Vnting  cut  stalks  of  grain  preparatory  to 
binding  tho  same  into  sheaves,  when  the  said  rake  is  composed  of  side  handles,  gathering  ttngei-s,  and  swing- 
ing leg:^,  or  the  equivalents  of  the  same,  as  set  forth. 
13.  Lock;  Thomas  Douglierty,  Macon,  Georgia. 

Claim — The  employment  of  the  spring  tumblers,  when  constructed  and  operated  in  the  manner  described, 
in  connexion  with  the  bolt,  the  said  springs  being  detained  by  the  key  to  let  the  bolt  slide. 
19.  Chain  Pump;  Daniel  Du  Pr*,  Raleigh,  North  Carolina. 

Claim— Ist,  The  endless  chain  for  raising  water.  comp<)8ed  of  the  curved  detachable  links,  when  said  links 
are  constructed  and  united  in  the  manner  set  forth.  2d,  Keeping  the  chain  stifi"  between  the  upper  and  lower 
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pulleys,  by  means  of  projections  on  the  IhiUa.    3d,  The  combiuation  of  the  curved  links  with  th-;  peculiarly 
shuped  curved  buckets,  when  constructed  in  the  manner  aet  forth. 


20.  Railroad  Chairs;  Wm.  B.  Dunning,  Geneva,  New  York. 

Chiim — Ist,  The  peculiar  form  of  a  partly  raised  find  double-slotted  bed-plate.  2d.  The  peculiar  form 
and  position  of  the  clauips,  one  part  of  them  being  confined  and  borne  down  on  the  tie  by  the  weight  of  tlio 
rail  and  all  above  it,  and  the  other  part,  vi/:  the  jjiw,  resting  upon  the  flanch  of  the  rail  and  holdiug  it  foal. 
Bd,  The  combimition  of  the  several  parts,  us  described,  or  their  mechanical  equivalent. 

21.  IIvDRANTS;  James  Fay, Baltimore,  Maryland. 

Claim — The  arrangement  of  the  stock  and  eharalter,  as  constructed  with  the  India  rubber  ball,  rod.  open- 
ing in  the  top  of  bus.  nut,  spring,  valve  »teui,  valve,  and  thimble,  the  several  parta  being  used  and  operating 
Conjointly,  in  the  manner  specified. 

22.  UoRSE  Power  Machines;  Wni.  Field,  Providence,  Rhode  Island. 

Claim — ArraiiL'inir  and  snpptirtiima  bnll.iw  (liivinu:  slmfi.  nnd  the  driven  shaft  passing  through  the  driver, 
wheri;by  bi.th  .hi\.i  ;ii].i  .lium  -iiait  tm  n  in  Th'>  -,un'  .|ii. .  I  ■!■.  .iTiii  both  ends  of  the  driver  are  fully  sup- 
ported iiy  l'M\  >  ill  ii  ).  II  li  lii  -I  f  li  ~li  (It  ]M-iii-  I  Ni  I  III.  -  .  .  lit  the  same  time  the  bearing  of  the  shaft 
passiii;;  iIitmu-Ii  i  [i,-  Iim11,,m  ,ii  i\,  i  w  ill  i.  mu  th''  ■!  ■-  i  ■■'  ^  ..  i  pnjnt  directly  opposite  its  journal,  so  that 
any  sli^lit  <.li■•ll|;u.■^■lll>.■lit  ufriiln.T  ^Lialt  w  ill  uut  i_\iu-';  LLi_ui  [u  :;i.d  >_.u  each  other  sous  to  increase  the  friction 
of  the  machine. 

23.  Machixe  for  Opening  Old  Rope;  Archibald  Ford,  Newport,  Kentucky. 

Claim — The  elevated  bar  provided  mth  cavities,  arranged  in  the  described  relation  to  the  feed  mechanism 
and  drum,  and  opurating  in  combination  with  the  latter,  to  preparatorily  open  the  butts  of  the  rope. 

24.  Mode  of  Starting  City  Railroad  Cars  ;  George  P.  Frick,  Baltimore,  Maryland. 

Claim — The  apidication  of  alcver  acting  temporarily  upon  the  axle  ofai-nilway  carriage,  or  other  wheeled 
vehicle,_iTi  combiuation  with  the  pulley  and  chain,  and  whether  the  pulley  is  of  uniform  or  different  diame- 
ters, as  described.  Also,  such  lever,  in  combination  with  the  ratchet  wlieel  and  catch,  in  their  application  to 
railway  or  other  wheeled  vehicles.  Also,  the  cord,  whereby  the  lever  may  be  loosened  from  the  catch  at  the 
will  of  the  driver,  ill  combination  with  the  said  lever,  and  catch  pulley,  and  chain,  when  applied  to  a  niilway 
carriage,  or  other  wheeled  vehicles.  Also,  the  combination  of  the  catch  and  ratchet  wheel  with  the  chain  and 
weight,  described  in  the  foregoing  specitication,  whereby  the  engaging  and  disengaging  of  the  catch  is  ope- 
rated by  the  motion  of  the  draft  bar. 

25.  Legs  for  Pianos;  Felix  and  Charles  Gelin,  City  of  New  York. 

Claim — The  glass  socket,  so  mounted  in  the  b-gs  of  musical  instruments,  that  the  escape  of  sound  from 
the  instrument  to  the  floor  is  checked,  without  injuring  the  appearance  or  eudaugering  the  strength  or  dura- 
bility of  the  instrument. 
20.  Monet  Boxes  for  Stages,  Ac;  T.  W.  Gibbons,  Franklin,  New  Jersey. 

Claim — 1st,  The  box  provided  with  the  drawers,  the  former  having  a  flap  or  door  in  its  bottom,  and  ar- 
'  ranged  to  operate  as  set  forth.    2d,  The  change  slide  or  plate,  one  or  more,  used  in  connexion  with  tubes,  and 
arranged  relatively  with  drawer  to  operate  as  set  forth.    3d,  In  combination  with  the  drawers  and  chaugu 
plate  or  plates,  the  bell  and  index,  and  dial,  arranged  as  set  forth. 
27.  Safety  Cage  for  Coal  Sh.vfts;  D.  Glover,  Township  of  Cass,  Schuylkill  Co.,  Pennsylvania. 

"  Claim — The  construction  of  the  cage  in  two  separate  sections,  separated  at  the  guides,  and  so  connected 
by  hinges  at  the  top  of  the  bottom  of  the  sill  that,  when  the  rope  or  chain  used  in  hoisting  breaks,  or  the 
power  ceases  to  operate,  the  cage  shall  open  at  the  top  where  the  sertions  are  joined,  and  the  height  and 
weight  of  each  .section  shall  operate  fts  a  lever  and  weight  to  force  the  iron  shoe  on  the  ends  of  the  sills 
and  pieces  powerfully  against  and  into  the  guides,  and  by  this  means  entirely  prevent  the  dropping  of  the 
c*ge  and  car  down  the  shaft. 
2S.  Cleaning  Spinning  Mule  Carriage  Tops;  Robert  Greaves,  Philadelphia,  Pennsylvania. 

Claim — The  described  moje  of  cleaning  mule  carriage  tops,  or  any  mcilianical  equivalent  thereto. 

29.  AViND  Wheels;  W.  L.  Gregory,  Theresa,  New  York. 

Claim — The  arrangement  of  the  main  vane  and  the  regulating  vane,  to  operate  in  combination  with 
the  wings,  as  described. 

30.  Rocking  Carriage;  Albert  C.  G'riswold,  Hartford,  and  Walter  R.  Griswold,  Durham,  Connecticut. 
Claim— The  employment  of  the  rockers,  in  combination  with  the  seats  or  cribs.  Also,  the  railway  track 

or  frame  work  with  the  cords  or  rods  and  springs,  when  usrd  as  described.    Also,  the  employment  of  the 
elastic  substance  attached  to  the  rocker,  for  the  purpose  d'-scribed. 

31.  PADPLE-wnKEi.;  J..lm  W.  Harris,  Durhamville,  New  York. 

Claim- Con^trurtinj,'  paddle-wheels  for  boats  in  such  a  manner  that  the  paddles  may  be  folded  later- 
allv  upon  th--  i>;inie,  :unl  tlii.-  wheel  thereby  withdrawn  from  projecting  beyond  the  sides  of  the  boat,  or 
extended  at  pi  asur'',  wbellier  the  boat  be  in  motion  or  at  rest,  the  paddles  being  connected  to  the  frame 
work,  and  their  outer  edges  of  the  form  shown. 

32.  Rotating  Dumping  Car;  Wm.  A.  Ilawkes,  Cprinth,New  York. 

Claim— The  airangement  and  combination  of  the  rotating  platform,  provided  with  dumping  boxes,  with 
the  shaft  and  gearing,  and  the  clutches,  as  described,  so  that  the  car  may  be  propelled,  and  the  duuipiug 
boxes  rotated  by  turning  sh.ift,  as  desired. 

33.  Mattress;  Henry  W.  Henley,  City  of  New  York. 

Claim— The  use  or  employment  of  the  serrated  section,  when  the  same  shall  be  combined  for  the  pur- 
pose specified. 

34.  Harrows  ;  J.  Herald  and  C.  B.  Toijipkins,  Trumansburg,  New  York. 

Claim— The  arrangement  of  the  plates  with  recesses  and  projections,  and  with  a  hole  in  their  centre, 
for  the  purpose  of  securing  the  bars  and  the  tooth,  in  the  manner  specified. 

35.  Machine  for  Moving  Iron  at  the  Rolls;  Charles  Hewitt.  Trenton,  New  Jersey. 

Claim— The  movable  floors,  platforms,  or  supports,  for  moving  iron  or  other  metal  at  the  rolls  while 
in  process  of  manufacture,  constructed,  as  described,  or  otherwise  substantially  the  same. 
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36.  jrACHiyE  FOR  WoRKiso  Bdtter;  Gideon  Hotchkiss,  Windsor.  New  York. 

Claim — The  cnnibin.itinn  of  the  lover  sUrn  ladle  and  oblong  bowl,  by  means  of  the  revolving  joint,  the 
projecting  cope,  and  follower  ladle,  as  dc-scribed. 

37.  Loom  Temples;  "Wm.  II.  Ilow.ird,  Philadelphia,  Pennsylvania. 

Claim— The  rollers  twininp  in  bearing  or  steps,  arranged  to  yield  independently  of,  and  in  contrary 
directions  to,  each  other,  on  the  opening  of  the  warp  threads,  as  set  forth. 
3S.  Construction  op  Prisons;  Enoch  Jacobs,  Cincinnati,  Ohio. 

Claim — A  secret  pasfuige  or  guard  chamber  around  the  outside  of  an  iron  plate  jail,  and  between  said 
jail  and  a  surrounding  enclosure,  constructed  and  arranged  as  described. 

ZO.  ilANCFACTCRiNG  KNITTED  Fadrics;  Joseph  K.  Kilboum,  Pittsfield,  Massachusetts,  and  Edward  E.  Kil- 
bourn,  Litchlieid,  Connecticut. 

Claim— The  new  knitted  fabric  described,  composed  of  columns  of  stitches  oblique  to  each  other,  hav- 
ing openings  at  the  places  where  the  oblique  columns  of  stitches  diverge. 
4U.  Saw  Fiung  Machine:  T.  E.  King,  West  Andover,  Ohio. 

Claim — The  suspending  the  file-holder  upon  arms,  so  that  it  is  susceptible  of  adjustment  horizontally, 
vertically,  and  obliquely,  and  in  combination  with  the  curved  faced  slot  in  the  holder. 

41.  Machine  for  Sawing  CiRcrLAR  Bevels;  John  Lemman,  Cincinnati,  Ohio. 

Claim— The  adjustable  rest  hinged  to  the  bed,  in  the  manner  described,  and  adjustable  vertically  with 
reference  thereto. 

42.  BcxG  CcTTER;  Josiah  Kirby,  Cincinnati,  Ohio. 

Claim— The  mode  of  pointing  the  lower  or  last  end  cut  of  the  plug  or  bung  by  forcing  it  into  a  sepa- 
rate dog,  made  and  used  substantially  as  described.  Also,  the  mode  of  lifting  thi-  plug  out  of  the  dog.  after 
it  has  been  compressed,  by  means  of  rod.  g',  when  operated  in  the  manner  described.  Also,  the  mode  of 
drivint;  the  plug  out  of  the  cutter  into  the  compressing  dog  by  movable  rod,  when  operating  in  the  manner 
described. 

43.  Adjustable  Hammer  for  Revolving  Fiee  Arms;  Alex.  Le  Mat,  Xew  Orleans,  Louisiana. 

Claim— Providing  the  hammer  with  a  hinged  head,  so  arranged  that  it  shall  present  the  same  face  in 
different  directions,  for  the  purpose  of  discharging,  in  succession,  different  barrels,  or  a  grape  fhot  pistol 
and  a  revolving  fire  arm.  as  may  be  desired,  and  providing  the  same  with  small  lateral  wings  for  locking 


ohing  chambers  in  position,  in  the  manner  set  forth. 

44.  Automatic  Finger  for  Closing  the  Vent  of  Cannons,  *c.;  Alex.  Le  Mat,  New  Orleans,  Louisiana. 
Claim — 1st,  The  apparatus  with  automatic  finger,  substantially  as  described.    2d,  The  inclined  plane, 

in  the  manner  and  purpose  described,  or  as  an  equivalent,  the  inclination  of  the  slot  of  the  percussion  lock, 
for  the  purpose  set  forth. 

45.  Compound  RAn.RO.\D  Axles;  H.  J.  Lombaert,  Philadelphia,  Pennsylvania. 

Claim — The  divided  tubular  axle  and  the  solid  undivided  centre  piece  or  mandrel,  when  the  same  are 
constructed  and  combined  together,  with  each  other  and  with  the  wheels,  so  that  the  said  two  tubular 
parts  shall  project  through  their  respective  wheels  and  form  their  journals,  and  also  rotate  out  of  contact 
and  independently  of  ejich  other. 

46.  Furnace  Grate  Bars;  Warren  S.  Low,  Albany,  New  York. 

Qaim— The  combination  nf  the  corrugated  and  circular  removable  face  piece  with  the  body  of  a  furnace 
grate  bar,  in  the  manner  set  forth. 

47.  Shoe  Sole;  Wm.  J.  Lyman,  East  Hampton,  Massachusetts, 

Claim — The  use.  or  application,  or  employment  of  metallic  in-soles  to  shoes,  boots,  «Ec. 
4S.  Harvesting  Machines;  H.  H.  Luther,  Warren,  Khode  Island. 

Claim— 1st,  Attaching  the  finger  bar,  p.  to  the  frame,  j,  suspended  on  the  shaft,  k.  and  fitted  between 
bars,  J  J,  on  frame,  g,  and  arranged  on  shaft,  h,  so  that  the  finger  bar,  n,  and  sickles  may,  when  necessary, 
be  elevated,  and  placed  directly  over  the  main  wheel  and  shaft.  2d,  A^ustiug  the  finger  bar,  p,  and  sickles, 
in  a  more  or  less  inclined  position,  in  order  to  cut  the  groi^  or  grain  the  desired  height,  by  having  the 
finger  bar  attached  toa  circular  frame,  o,  fitted  on  the  arm  of  the  driving  wheel, and  secured  at  the  desired 
point  by  means  of  the  lever  and  projections,  or  any  equivalent  fastening.  3d,  The  arrangement  and  com- 
bination of  the  frames,  J  o,  applied  to  the  di'iving  wheel  in  connexion  with  the  gearing,  respectively  on  the 
•wheel,  F,  shafts,  1 1,  and  in  the  frame,  J. 
49.  Burnishing  Mouldings  ;  Robert  Marcher,  City  of  New  Tork. 

Claim — Attaching  a  self-adjusting  burnisher  to  a  reciprocating  plate  or  carriage,  when  used  in  connex- 
ion with  a  moulding  suspended  and  attached  to  the  machine  in  the  manner  as  shown,  or  in  any  equivalent 
way,  to  admit  of  being  acted  upon  by  the  burnisher. 
60.  Machiites  for  Finishing  Bricks;  W.  S.  Mayo,  City  of  New  Tork. 

Claim — The  combinatiou  of  the  box,  plunger,  and  plates,  with  or  without  the  feed  block,  substantially 
as  set  furth. 

51.  M-Otpacttre  op  Txdia  Rubber  Blankets  ob  Aprons  used  in  the  Printing  of  Fabrics,  Books,  4c.  ;  Charles 

McBurney,  Boston,  Massachusetts. 
Claim — Bringing  the  blanket  to  a  uniform  thickness  and  smooth  surface,  by  passing  it  between  a  re- 
Tohing  emery  roil  and  a  revolving  feed  roll,  so  arranged  with  respect  to  each  other  that  the  surface  of  the 
feed  roll  shall  be  ground  by  the  emery  wheel,  as  set  forth. 

52.  Rotart  Harrows  ;  J.  W.  McLean,  Lebanon,  Indiana. 

Claim — The  combination  of  the  specified  obliquely  set  teeth,  with  two  or  more  harrow  frames  revolv- 
ing in  opposite  directions,  as  set  forth. 

53.  Sewing  Machines;  James  S.  Moody,  Cincinnati,  Ohio. 

Claim — ^The  employment  of  an  endless  belt,  arranged  and  operated  as  described,  to  carry  one  or  more 
hooka  to  draw  the  thread  through  the  cloth.  Also,  the  tension  collar,  embracing  the  thread  and  needle,  and 
oi>erating  to  bold  the  thread,  in  the  manner  set  forth.  Also,  alternately  holding  and  releasing  the  double 
pointed  needle  by  means  of  sliding  keys,  operating  so  a?  to  pass  through  notches  towards  the  ends  of  said 
needle  at  the  proper  times,  arranged  in  the  manner  set  f^irth. 
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54.  Truss  for  Bridges.  Roofs,  *o.;   Samuol  J.  Reeves,  Philadelphia,  Peansjlvania,  and  Montgomery  C. 

Meigs,  Washington  City,  D.  C. 
Claim— The  mode  of  trussing  or  otiffoning  a  curved  or  arched  beam  or  rafter  for  bridges  or  roofs,  by 
means  of  tension  rods  or  ties  of  metal,  wood,  or  other  suitable  material,  connected  at  their  outer  ends  with 
the  arched  or  curved  beam  or  rafter  at  various  points,  and  converging  towards,  and  connected  together  at, 
their  inner  ends  atapoint  within  the  ppace  contiined  between  the  arc  or  arched  or  curved  beam  or  rafter, 
and  the  straight  line  joining  its  extremities,  substantially  as  described. 

55.  Apparatus  for  Drying  Glue;  M.  Xewbauer  and  P.  Adelman,  City  of  New  York. 

Chum — The  arrangement  of  a  chamljer  of  circular  or  polygonal  form,  which  is  provided  with  a  fan 
blowLT,  or  its  equivalent,  to  which  air  of  the  proper  temperature  is  conducted  by  means  of  a  pipe  and  tube, 
for  the  purpose  of  drying  the  c;ikes  of  glue.  « 

56.  Steam  Boilers;  AVui.  Oldman,  Buffalo,  New  York. 

Claim — The  central  water  space  in  the  combustion  chamber,  arranged  in  relation  to  the  annular  water 
space,  and  to  the  tubes,  or  their  respective  equivalents,  for  the  purpose  of  inducing  an  active  circulation 
of  the  water  radially  among  the  tubes,  with  the  advantages  explained. 

57.  Apparatus  for  EsniBixiSG  Stereoscopic  Pictures;  Stuart  Perry,  Newport,  New  York. 

Claim— 1st,  A  movable  frame  work  for  holding  a  eeriea  of  stereoscopic  pictures,  from  which  the  pic- 
tures are  brought  to  be  inspected,  and  then  returned  to  it  again  by  a  mechanism  operated  by  the  user.  2d, 
Bringing  each  individual  picture  or  pair  of  pictures,  in  succession,  to  the  same  point  or  place,  before  they 
are  prcyected  from  their  compartments  to  be  exhibited,  by  mechanism.  3d,  In  combination  with  a  movable 
picture-holder,  a  reciprocating  carrying  frame,  that  catches  each  picture  or  pair  of  pictures,  in  succession, 
and  carries  them  to  the  place  where  they  are  to  be  inspected,  and  retui-ns  them  to  their  compartment  again. 
4th,  In  combinatiun  with  a  box  or  case  containing  within  it  a  series  of  pictures  and  a  mechanism  for  pro- 
jecting them  from  said  case,  a  frame  work  on  the  outside  of  said  box  or  ciise  for  receiving  said  picture.  6th, 
The  slota-in  the  picture-holder  barrier  and  in  the  box  or  C4ise,  so  that  the  picture,  from  its  compartments 
in  the  picture-bolder,  may  be  projected  through  both  slots  or  openings  to  the  outside  of  the  box.  6lh,  The 
friction  brake,  or  its  equivalent,  tor  holding  the  picture-holder  and  prevent  it  from  moving  until  started  by 
the  crank.  7th,  Making  the  frame  in  sections  or  with  an  opening,  for  the  purpose  of  introducing  thi-  pic- 
tures through  said  frame  into  the  compartments  of  the  picture-holder  as  well  as  removing  them  therefrom. 
8th,  The  clamps,  as  applied  to  single  or  double  pictures,  for  the  purpose  of  strengthening  them,  preventinj; 
their  warping  or  bending,  and  thus  facilitating  their  passage  through  the  slot,  which  they  must  pass 
through,  to  the  place  where  they  are  exhibited. 

58.  Machixery  for  Dryixo  Paper;  Edward  L.  Perkins,  Roxbury,  Massachusetts. 

Claim — Feeding  the  paper  from  a  roll  outside  of  the  drying  chamber,  through  proper  openings,  to  a 
series  of  rollers,  and  then  conducting  it  over  said  rollers  vertically  throusrh  the  apparatus,  and  subjecting 
it,  during  its  passage,  to  a  geutle  current  of  heated  air,  produced  by  forming  inlets  at  the  bottom  f.)r  the 
reception  of  the  atmospheric  air.  which  passes  up  and  is  heated  by  a  suitable  healing  apparatus,  and  escapes 
readily  through  apertures  at  the  top,  and  then  out  of  the  drying  chamber  through  proper  openings  to  a 
receiving  roller. 

59.  Tail  Pieces  for  Tiolins;  John  Pfaff,  Philad'-lphia,  Pennsylvania. 

Claim — The  metal  tail  pieces  with  an  eye  adapted  to  the  dcticbable  pin.  recesses  for  the  reception  of  the 
strings,  and  with  the  rib,  as  set  forth. 
GO.  CuTTi.vG  Out  Strap  Hinges;  Samuel  M.  Richardson,  City  of  New  York. 

Claim — The  relieving  die,  in  combination  with  the  shaping  die  and  cutter,  in  the  manner  specified. 
61.  Dust-pax;  J.  Ilall  Rohrman,  Philadeljiliia,  Pennsylvania. 

Claim — A  dust-pan.  having  its  bottom  corrugated  and  its  back  edge  seamed  over,  for  the  purposes  of 
making  the  bottom  of  the  pan  rigid  without  extending  any  brace  from  the  bundle,  and  rendering  unne- 
cessary the  wiring  of  the  back  edge  of  the  pan. 
C2.  Furnaces  and  Stoves;  Charles  B.  Sawyer,  Fitchburg,  Massachusetts. 

Claim — 1st,  The  arrangement  of  the  closed-topped  fire-pots,  gas  or  combustion  chamber,  fire  or  draft 
flues,  small  gas  openings,  and  air  heating  flues,  in  relation  to  each  other.    2d,  The  arrangement  of  the 
horizontal  ventilating  flue,  ventilating  chamber,  and  exit  ventilating  flue,  and  right-angled  dr.ift  flue,  in 
relation  to  each  other  and  in  the  top  of  the  furnace. 
63.  Spring  Bedstead  Bottoms  ;  George  Schott  and  John  Loudon,  City  of  New  York. 

Claim — The  arrangement  of  the  eyes,  elastic  cord  or  strap,  and  hook.s  on  the  ends  of  the  slats.    Also, 
the  studs,  constructed  aud  acting  to  sustain  the  slats  on  the  strap  or  elastic  cord. 
C4.  Grindixq  Mills;  Joseph  Sedgebeer,  Cincinnati,  Ohio. 

Claim — 1st.  Constructing  the  rotating  plate  with  the  same  dre.<!8  or  finish  upon  its  grinding  face  as  that 
of  the  stationary  plate.    2d,  The  diamond-shaped  teeth,  arranged  as  set  furth. 

65.  Means  of  Securing  the  Bits  of  Bench  Pl.anes;  Charles  W.  Seely  and  Benjamin  F.  Locke,  Wellington, 

Ohio. 
Claim— Stopping  the  upper  end  of  the  interposed  bit  below  the  screw,  and  upsetting  it  so  as  to  catch 
into  the  cross  serrations  in  the  bed-piece. 

66.  Mode  of  Switching  Off  Railroad  Cars  prom  one  Track  to  another;  M.  Semple,  Philadelphia,  Pa. 

Claim — The  immovable  switch  or  turnout,  in  combination  with  the  guide  bars,  when  arranged  aa  de* 
scribed. 

67.  Machixe  for  Raising  "Water;  Peter  Shank,  Jefferson  Township,  Ohio, 

Claim- The  combination  of  the  horizontal  float  wheel,  the  crank  motion  (as  produced  by  the  three  pins) 
which  gives  six  motions  of  the  pump  to  one  revolution  of  the  wheel,  and  the  horizontal  double  pump. 

68.  Operating  Machinery  bv  Dog  Power;  Dexter  C.  Slater,  Lawrence,  New  York. 

Claim—The  arrangement  and  combination  of  the  wheel,  shaft,  cam,  and  lever,  as  set  forth. 

69.  Cheese-cutters;  Do  Witt  Stevens,  Newark,  New  Jersey.' 

Claim — 1st,  The  arrangement  of  the  platform  with  the  projecting  rings,  to  operate  in  combination 
with  the  corrugated  cutting  edge  of  the  knife.  2d,  The  arc,  arranged  in  combination  with  the  i)Iatform, 
with  the  h:indle,  and  with  the  knife,  so  that  the  cheese  on  the  platform  can  be  cut  up  in  slices  of  any  given 
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weight.    3d,  The  arrangement  and  combination  of  the  lever,  the  link,  and  the  slide,  for  the  purpose  of 
operating  the  Itnife. 

70.  RocKi-vG  Cradle;  TT-D.  Tewksbury,  CuylersviUe,  New  York. 

Claim — The  two  escapement  wheels,  arranged  in  combination  with  the  verge  and  with  the  arm,  in  the 
manniT  described. 

71.  Method  of  Printing  Bank  Notes  ;  Alfred  Tichenor,  Newark,  New  Jersey, 

Claim — 1st,  The  making  bank  notes,  and  other  engraved  plates  or  sections  of  plates,  with  tongrue  and 
groove  or  dowel  joints.  2d,  The  locking  together  tutigue  and  grooved  bank  note  or  other  engraved  plates, 
by  a  chase,  having  it  formed  with  tongue  or  groove,  or  with  dowels  made  to  match  or  crirrespond  to  the 
ends  and  sides  of  the  tongue  and  grooved  plate,  which  chase  is  made  in  pieces,  fitted  together  and  furnished 
with  set-screws,  as  described. 

72.  Bee-hives;  Ruggles  S.  Torrey,  Bangor,  Maine. 

Claim — Providing  the  troughs  in  the  tops  of  the  comb-bars,  arranged  with  the  series  of  conducting 
tubes  for  conveying  the  feed  to  the  troughs,  and  with  apertures  or  slots  for  the  free  exit  of  the  moisture  to 
the  condenser. 

73.  Beick  Machine;  William  S.  Watson,  Madison,  Indiana. 

Claim — 1st.  The  combination  and  arrangement  with  a  stationary  pressing  block  of  an  intermittently 
reciprocating  press-box, formed  with  one  or  more  chambers,  and  provided  with  one  or  more  plungers, hav- 
ing a  joint  motion  with  the  press-box,  and  an  independent  movcmeut  thereto.  2d,  The  combination  with 
the  intermittently  reciprocating  press-box,  of  the  top  and  bottom  holding  slides,  or  either  of  them,  ar- 
ranged to  move  conjointly  with  the  press-box,  and  independently  of  it.  3d,  Mounting  the  intermittently 
reciprocating  press-box  with  a  feed-box,  having  one  or  more  chambers. 

74.  Machine  for  Fimshing  Leather;  T.  F.  Weston,  Salem,  Massachusetts. 

Claim — 1st,  The  combination  and  arrangement  of  the  devices  herein  described,  or  their  mechanical 
equivalents,  for  changing  the  angle  of  the  tool  while  the  machine  is  in  motion,  so  as  to  cause  it  to  operate 
upon  the  latter,  first  with  a  sharp  edge,  to  take  out  its  inequalities,  and  then  with  a  dull  or  blunt  edge,  to 
smooth  the  leather,  the  successive  operations  producing  the  peculiar  effect  desired.  2d,  The  arrangement 
of  devices  herein  described,  for  giving  positive  motions  to  the  l»3ol,  for  lifting  it  from,  and  holding  it  down 
upon,  the  bed,  the  same  consisting  of  the  sliding  bar  and  friction  box. 

75.  Omnibus  Register;  Robert  P.  White,  City  of  New  York. 


Claim — The  spring  platform,  arranged  in  combination  with  the  hammer,  and  with  the  index,  and  ope- 
rated by  the  lever,  or  its  equivalent,  in  the  manner  specilied. 

76.  Lock  Attachment;  John  M.  Wilson,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement,  in  combination  with  a  lock  and  duur  of  the  box,  key-holes,  wards,  guard, 
plate,  pivoted  stops,  and  springs,  arranged  in  the  manner  set  forth. 

77.  Washing  Machine;  Samuel  Wiswall,  Hyde  Park,  Vermont. 

Claim — The  arrangement  and  combination,  within  the  oscillating  cylinder  of  a  receiving  chamber, 
having  plates  and  a  door,  when  said  door  is  corrugated  on  one  side  and  hinged  to  one  of  the  plates,  so  that 
said  door  may  serve  as  a  rubbing  board,  and  also  as  a  presser. 

78.  Cultivators;  John  Young,  Joliet,  Illinois. 

Claim — 1st,  The  combination  of  the  screw  extension  on  the  bottom  of  the  standard,  vrjth  the  oblique 
slotted  Ciistings  attached  to  the  front  side  of  the  cross-bar  of  the  beam.  2d,  The  combination  of  the  sta- 
tionary vertically  perforated  bar  with  the  adj  ustable  rake  or  harrow  arranged  on  a  cultivator,  as  set  forth. 

79.  Burglars'  Alabm  Pistol;  John  G.Clark,  Assignor  to  self,D.  G.  Cotting, and  Samuel  W.  Hatch,  Augusta, 

Georgia. 
Claim — Ist,  A  pistol,  arranged  on  a  vertical  suspension  guide  of  a  hammer,  so  that  the  explosion  of  its 
cap  and  the  firing  of  its  charges  may  be  accomplished  by  concussions  of  the  pistol  and  hammer.    2d,  Hold- 
ing the  pistol  suspended  by  the  means  and  in  the  paiticular  manner  described. 

80.  Machin-es  for  Tempering  Clay;  J.  D.  Custer,  Norristown,  Pennsylvania,  Assignor  to  self  and  J.  M.  Ro- 

berts. Perth  Amboy,  New  Jersey. 
Claim — The  arrangement  and  combination  of  the  stationary  toothed  rim  encompassing  the  pit,  the 
frame,  with  the  gearing  attached  to  its  outer  ends,  the  pinion  of  the  shaft,  n,  gearing  into  the  rim.  and  the 
rod  or  shaft,  p,  connected  with  the  frame,  the  hollow  shaft,  g,  on  ihe  shaft,  b,  and  the  belt  passing  around 
the  pulleys,  as  set  forth. 

81.  Steering  Apparatus  ;  "Wm.  Goodsoe,  Assignor  to  self  and  Isaac  Ayres,  Manchester  Massachusetts. 
Claim — The  combination  of  the  toothed  segment  and  the  curved  way,  operating  as  set  forth. 

82.  Stoves  ;  C.  Harris  and  Paul  W.  Zoiner,  Assignors  to  selves  and  J.  Langstaff,  Cincinnati,  Ohio. 

Claim — ^The  arrangement  and  combination  of  the  damper,  chamber,  double-walled  c;ise,  and  pipe,  so 
that  the  damper  which  pertains  to  the  oven  shall,  when  drawn  out.  extend  across  the  bottom  of  the  pipe, 
and  cause  the  products  of  combustion  to  circulate  as  described,  and  when  closed  shall  permit  a  more  direct 
draft. 

83.  App.iratus  foe  Heating  Water;  George  L.  Ingersoll,  Assignor  to  J.  E.  Ingersoll,  Cleveland,  Ohio. 
Claim— The  double  cylinder  heater,  the  same  being  united  by  the  plates  so  as  to  form  the  space  for  the 

ascension  of  the  heat,  and  by  the  pieces,  d  e,  for  the  piissage  of  the  water,  the  heating  space  being  covered 
by  the  cap.  and  the  parts  here  named  being  arranged  as  set  forth.    Also,  in  combination  with  the  two 
cylinders,  the  ingress  pipe,  extending  to  near  the  bottom  of  the  cylinder,  the  exit  pipe,  and  the  pipe,  in  con- 
nexion with  the  pipes,  D  e,  for  the  purpose  of  establishing  a  circulatiou  and  rapid  heating  of  the  water. 
84.^Shoe-knives  ;  Ira  Merritt,  Abington,  Assignor  to  self  and  L.  S.  Merritt,  Weymouth,  Rliissachusetfs. 

Claim — The  described  knife-holder,  in  combination  with  an  extensible  blade,  so  arranged  that  as  the 
blade  is  worn  it  may  be  protruded. 
85.  Spirit  Gas  Burners;  Charles  Miller,  Assignor  to  Henry  Danford,  St.  Louis,  Missouri. 

Claim — The  arrangement  of  the  valve  over  the  tube  and  wick,  for  the  purpose  of  extinguishing  the 
flame,  or  regulating  its  size  and  altering  its  direction. 
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86.  Diaphragm  for  PROToGRAPffic  Camebas;  Felix  Miller  and  Alois  "Wirsching,  Assignors  to  Fl-Hs  Miller  and 

II.  H.  Hayden,  City  of  New  York. 

Claim — The  arrangpmcnt  and  combimition  of  the  plates,  the  notched  plate,  and  springs,  as  described. 

[A  number  of  curved  plates  are  placed  in  a  tube  in  front  of  the  lens,  so  as  to  form  apertures  of  different 
sizes  for  increasing  or  diminiabini;  the  intensity  or  sharpness  of  the  light  into  the  camera  from  the  ulyect, 
in  taking  photographic  pictures.] 

87.  Tower  Printino  Prksses;  Jedediah  Morse,  Canton,  Assignor  to  the  S.  P.  Ruggles  Power  Press  Manufac- 

turing Company,  Boston,  Massachusetts. 
Claim — The  improvement  in  the  construction  of  each  of  the  platen  rails,  the  same  consisting  in  tho 
chute  and  a  notch  or  depression  arranged  therein,  and  with  reference  to  the  rollers  or  tiipes,  in  manner 
as  specified.  Also,  the  arrangement  and  combination  of  the  slider  with  the  operating  cam  and  the  nin  or 
stud  on  the  rocker  toggle,  such  slider  being  actuated  by  a  foot-treadle,  a  spring,  and  the  cam  of  the  toggle. 
Also,  the  lundc  of  itj-nring  the  return  movement  of  the  toggles,  and  their  gradual  forward  motion,  after 
each  ini;  ,  u   h  i    i:  1.'  i.   [hire,  the  same  being  accomplished  by  the  notched  wheel  or  its  notch.    Also, 

the  in  .  I  'II     II      ui-arsfor  operating  the  frisket-carrier,  viz :  with  the  toothed  arcs,  and  the 

conrnx.     II    I      ,1  ;        i    iii.vided  with  teeth.    I  do  not  claim  the  subject  of  the  United  States  patent 

No  7J  ,.   I  .         i  111  illation  of  the  two,  or  any  other  suitable  number  of  wheels,  lever  nippers 

(appli    I  I      I    i  111'  ir  opening  and  closing  bars,  or  mechanical  equivalents  for  such  bars. 

AlstN  li  :     I  1  '  :  I    !  r   ;  i;u_'h  of  the  uippcrs  for  receiving  the  sheet  of  paper  from  the  table, 

Yiz.^-u.  h     ..    1    .     hi         ;iij\  I  rum  the  other  while  the  upper  is  being  raised,  the  same  producing 

the  nil\  iiii  I;   1  Mii'v  I  :  mill  111-  ihi-  passage  of  the  lower  jaw  underneath  the  sheet  of  paper  simultane- 

ously Willi  th  it  ol  ilic  nihtT  j:i\v  over  it,  but  of  both  jaws  closing  upon  the  paper  at  one  and  the  same  time, 
so  as  not  to  lift  it  out  of  place.  Also,  the  mode  of  constructing  the  lower  jaw  of  each  pair  of  nippers,  vis: 
with  a  lip  or  bend  arranged  thereon.  Also,  the  mode  of  applying  and  operating  each  of  the  points,  viz: 
hinging  or  jointing  it  to  tho  table,  and  combining  with  it  a  stop  and  lever,  or  tho  equivalents  therefor. 
Also,  thje  improved  method  of  operating  thefriskct-carrier,the  same  consisting  in  causing  it  to  descend  and 
pass  in  an  inclined  position  under  the  delivering  tapes  and  rollers,  while  the  nippers  may  be  approaching 
the  sheet  tabic,  the  same  enabling  the  press  to  be  made  lower  and  shorter  than  when  the  frJsket-carriage 
is  moved  horizontally  under  the  said  delivering  tapes  or  rollers. 

88.  Machinery  for  Cutting  Comb  Teetg;  Wm.  Noyea,  Jr.,  West  Newbury,  Assignor  to  S.  C.  Noyes  &  Co., 

West  Roxbury,  Massachusetts. 
Claim — In  combination  with  the  saw,  or  the  same  and  its  peripheral  guidp  or  guides,  a  mechanism  or 
means  of  prc««iTi"  "1- ti.miiiv.'  the  saw  laterally.    Also,  the  mode  of  producing  the  lateral  and  longitudinal 
movements  "t  n-      ini   i    .i  llM^  comb-carrier,  viz:  by  means  of  the  cam  and  its  screw-thread  periphery, 
arranged  and  "[>    ■'  i        i miction  with  a  rack  applied  to  the  said  carriage,  as  described. 

89.  Machine  FMi;  «   ...;  i'  rTixATiNo  Motion  into  Direct  Circclab  Motion  ;  Louis  Planer,  Assignor  to 

self  and  JuM^'i    ■-      i-  ^''-^y  -f  New  York. 
Claim — Thogroovil   I      i  n-  lail  resting  in  a  recess,  or  equivalent  resting  place, in  the  lever,  with- 

out being  pivoted, or  uili   i  ^  1.1,1  thereto, and  having  a  spring  applied  in  combination  with  it  and  the 

said  lever,  and  the  wh.>li   j  Jiih.  I  and  combined  with  the  wheel  and  its  axle,  a^  described. 

90.  IIooKS  FOR  Vest  Cuaj.ns;  Antliuuy  Wallach,  Assignor  to  self  and  Adolph  Wallach,  City  of  New  York. 
Claim — The  clasping  hook,  in  combination  with  the  bolt  in  the  body  of  the  vest  chain  hook. 

91.  MotTLDS  FOR  Pressing  Glass;  Thomas  Shaw,  Assignor  to  self  and  John  C.  Bailey,  Philadelphia,  Penna. 

Claim — Forming  on  the  plunger  a  shoulder  of  a  size  corresponding  to  that  of  the  upper  edge  of  the  re- 
c?S8  in  the  base  of  the  mould,  and  limiting  the  downward  movement  of  the  plunger,  so  that  the  said  shoulder 
shall  coincid^^  or  be  slightly  below  the  said  upper  edge  of  the  recess. 

92.  Pi. I  !■  l'(  T-TF  \T>  T'vrteninq;  Jacob  J.  Smith,  Assignor  to  self  and  J.  II.  Pugh,  Philadelphia,  Penna. 

CI  1  :     \   :  iiMe  plug  fastening  for  bedsteads,  consisting  of  the  two  distinct  parts,  so  constructed  as 

to  b  '  n  I     I        II  r  driven  or  secured  into  the  post  and  mil  respectively,  and  also  fitted  with  a  wedLr<- 

shapi-J  il  i\  1  111  1  11  >n  and  a  corresponding  groove,  operating  together  so  as  to  cause  the  end  of  the  rail  to  bo 
drawn  tii^litly  against  the  post,  in  the  downward  pressure  of  the  said  rail,  after  they  are  connected  together. 
2d,  Makiiig  the  pdst-phig  with  the  inclined  dovetail  groove  across  in  ono  side  of  the  same,  bo  aa  to  operate  in 
combination  with  the  wedge-shaped  tenon  on  tho  rail-plug. 
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Hote  as  to  the  Relation  of  Common  and  Voltaic  Electricity,* 
By  J.  J.  Waterston,  Esq. 

In  the  sevcntli  scries  of  his  "Experimental  Researches,"  Faradiiy 
treats  of  the  absolute  quantity  of  electricity  associated  with  the  atoms 
of  matter,  and  sums  up  with  a  statement  as  to  the  quantity  of  electricity 
associated  with  the  chemical  elements  of  a  grain  of  water,  which  has 
often  been  quoted  since  in  a  way  that  tends  to  mislead  as  to  the  poten- 
tial magnitude  of  the  forces  involved.  There  is  an  example  of  this  in 
the  last  (January)  number  of  the  Edinburgh  Revieiv,  p.  235,  where 
the  following  passage  occurs  : — "  Yet  they  find  authority  in  the  mar- 

*  From  the  Lond.,  EdiD.,  and  Dub.  Fhilosopliical  Mag.,  Hay,  1859. 
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vellous  fact,  >Yell  authenticated  by  Faraday,  that  one  drop  of  water 
contains,  and  may  be  made  to  evolve,  as  much  electricity  as  under  other 
manner  of  evolution  would  suffice  to  produce  a  thunder-storm.'  The 
mechanical  value  of  the  chemical  force  that  unites  the  oxygen  to  the 
hydrogen  of  a  grain  of  water  is  well  known  to  be  about  equal  to  the 
weight  of  7  cwt.  exerted  through  one  foot.  That  such  amount  of  force 
would  suffice  to  produce  a  thunder-storm  is  plainly  an  idea  that  can- 
not be  entertained  ;  nor  is  it  strictly  implied  by  the  words  of  Faraday, 
which  are — "  The  chemical  action  of  a  grain  of  water  upon  four  grains 
of  zinc  can  evolve  electricity  equal  in  quantity  to  that  of  a  powerful 
thunder-storm."  This  was  written  in  1833,  when  the  application  of  a 
mechanical  standard  or  work  equivalent  to  molecular  forces  was  but 
little  thought  of.  To  avoid  conveying  an  incorrect  impression  now, 
it  would  be  necessary  to  underline  the  word  "quantity,"  and  add, 
"  but  of  incomparahhj  less  intensity  than  that  of  a  powerful  thunder- 
storm." The  idea  of  the  mechanical  equivalent  of  a  grain  of  water 
being  equal  to  the  mechanical  equivalent  of  a  thunder-storm  would  thus 
be  excluded. 

The  progress  of  science,  and  the  labors  of  Harris  especially,  has 
since  enabled  us  to  obtain  some  clearer  ideas  of  quantity  and  intensity 
as  applied  to  electricity.  When  the  mcclianical  value  of  a  constant 
quantity  under  different  degrees  of  intensity  has  been  ascertained — 
and  this  seems  practicable  with  Harris'  apparatus — wo  shall  be  in  a 
position  to  estimate  exactly  the  potential  relation  between  voltaic  and 
common  eletricity.  In  the  mean  time  it  may  be  useful  to  direct  atten- 
tion to  certain  data  which  already  exist,  by  means  of  which  we  may 
roughly  calculate  an  approximate  result. 

The  great  electric  battery  of  the  celebrated  Dutch  electrician.  Van 
Merum,  consisted  of  100  jars,  each  exposing  5J  square  feet  of  coated 
glass,  making  altogether  550  square  feet.  It  is  stated  that  this  bat- 
tery, discharged  through  a  length  of  25  feet  of  iron  wire  y  jjjth  of  an 
inch  in  diameter,  fused  it  so  that  it  was  converted  into  red-hot  balls 
thrown  in  all  directions.  Assuming  that  the  heat  evolved  was  suffi- 
cient to  raise  the  temperature  of  the  wire  3000  degrees,  we  have  j-j  of 
a  cubic  inch  of  iron  thus  heated ;  this  is  equivalent  to  about  Jg  cubic 
inch  of  water  raised  3000  degrees,  or  15,000  grains  raised  1  degree. 

To  compare  this  battery  strictly  with  that  employed  by  Faraday, 
■we  should  require  to  know  the  electric  tension  of  each  when  charged, 
as  indicated  by  the  same  electrometer ;  also  the  thickness  of  the  glass 
in  each.  Such  data  are  wanting  ;  bu*,  for  a  rough  estimate,  we  may 
perhaps  assume  that  they  did  not  differ  materially  in  these  particu- 
lars. 

Faraday  states  that  the  quantity  of  electricity  required  to  decom- 
pose a  single  grain  of  water  is  equal  to  800,000  charges  of  a  25  square 
feet  battery,  each  charge  made  by  thirty  turns  of  a  plate-glass  ma- 
chine, 50  inches  diameter,  in  full  action.  The  product  of  25  by  800,- 
000  is  20,000,000  square  feet  of  coated  glass.  This,  compared  with 
550,  shows  that  the  quantity  of  electricity  associated  with  1  grain  of 
water  is  upwards  of  36,000  times  the  amount  in  Van  Merum's  battery, 
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and  consequently  the  heating  power  must  be  equivalent  to  15,000 
grains  of  water  raised  36,000  degrees. 

According  to  the  experiments  of  MM.  Dulong  and  Hess,  1  litre,  or 
61  cubic  inches  of  hydrogen,  burned  in  half  a  litre  of  oxygen,  gives 
out  heat  sufficient  to  raise  3102  grms.  of  water  1°  C,  or  12-3  lbs.  1° 
F.  The  water  formed  by  the  combustion  is  0-00168  ttis.  The  ratio 
this  bears  to  12-3  Hbs.  is  1  to  7345 ;  so  that  the  heat  given  out  by  the 
combustion  of  hydrogen  suiScient  to  form  1  grain  of  water,  would  raise 
7345  grains  of  water  1°  F.  in  temperature.  Comparing  this  with  15,000 
grains  raised  36,000  degrees,  we  arrive  at  the  conclusion  that  the  me- 
chanical value  of  the  electricity  required  to  decompose  1  grain  of  water 

is  less  than  _,  , .  ,th  of  the  mechanical  value  of  the  electricity  in  the 

800,000  charges  of  the  2o-fect  battery.  Thus  eleven  charges  of  this 
battery  represent  the  integral  electric  force  contained  in  1  grain  of 
Tvater; 

Edinburgh,  February  13, 1S59. 


Durability  of  Electrotype  Work.*     By  Edward  Ricuardsox. 

In  reply  to  an  inquiry  made  at  the  Institute  of  Architects,  as  to  the 
probable  durability  of  electrotype  metal,  and  its  thickness,  and  for  the 
information  of  your  general  readers,  I  may  state  that  in  1844,  being 
called  upon  to  furnish  metal  medallions,  &c.,  for  the  granite  testimo- 
nial to  Major-General  Sir  Alexander  Dickson,  K.C.B.,  &c.,  near  the 
Rotunda,  on  Woolwich-common,  a  very  exposed  situation,  I  suggested 
electrotype  castings.  A  consultation  of  officers  on  the  question  fol- 
lowed, the  results  being,  full  permission  to  reproduce  my  models  in 
electrotype  copper,  which  was  ably  carried  out  in  the  depth  of  a  severe 
winter  for  me,  by  Mr.  Henry  Cox,  at  Battersea,  now  local  manager 
of  the  Lizard  Serpentine  Company.  These  castings  were  at  that  time 
of  unusual  size  and  thickness,  viz  :  2  feet  6  inches  diameter,  and  fully 
au  eighth  of  an  inch  thick  of  solid  metal.  This  was  effected  also  with- 
out shrinking,  and  every  tool  touch  from  the  clay  model  was  repro- 
duced. These  works  have  been  now  exposed  for  15  years ;  and  I 
believe  that  500  will  give  no  perce.ptible  change  in  them.  They  weighed, 
as  far  as  I  can  remember,  thirty  pounds  each.  No  chasing  was  re- 
quired. Mr.  Cox,  who,  if  he  sees  this,  may  speak  for  himself,  after- 
Tvards  executed  much  more  extensive  works  for  the  Prince  Consort,  at 
Windsor,  and  other  patrons. 

On  the  other  hand,  I  have  had,  for  years,  a  small  brass,  about  fifteen 
inches  high,  of  my  Templar,  William,  Earl  of  Pembroke,  produced  by 
the  old  fire  process,  which  cost  mo  pounds  to  chase,  obliterating  every 
line  of  my  original  model,  and  weighs  nearly  \  of  a  cwt.  When  are 
we  to  rival  our  foreign  neighbors  in  this  important  branch?  The  zinc 
Berlin  process  seems  forgotten. 

♦  From  the  Loud.  Builder,  No.  S45. 
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On  Professor  Hughes'  System  of  Type-printing  Telegraphs  and  Me- 
thods of  Insulation,  with  special  reference  to  Submarine  Cables.'^' 
By  Mr.  H.  Hyde. 

(Continued  from  page  51.) 

Discussion. — Tlie  Chairman  said,  in  inviting  discussion  and  furtlier 
inquiry  into  this  interesting  subject,  lie  would  call  the  attention  of  the 
meeting  to  one  or  two  points  which  he  thought  worthy  of  observation. 
The  idea  of  the  introduction  of  this  self-curing  material  was  perfectly 
original,  and,  as  an  invention,  was  very  beautiful ;  but  practical  men 
would  require  it  to  be  put  to  a  very  severe  test  before  they  adopted 
it.  He  believed  it  to  be  quite  within  the  range  of  possibility  to  intro- 
duce a  sufficient  quantity  of  that  viscid  material  into  a  telegraph  cable, 
to  effect  the  purpose  which  they  had  seen  illustrated  upon  a  small  scale 
that  evening,  in  a  manner  that  must  have  been  highly  satisfactory  to 
all  present.  If  a  fracture  took  place  in  the  gutta  percha  covering  at 
the  bottom  of  the  ocean,  the  cure  would  be  effected  without  the  fact 
of  the  rupture  ever  being  known,  as  it  would  immediately  heal  itself. 
The  novelty  of  this  discovery,  and  its  application  to  such  a  purpose, 
was  highly  honorable  to  Professor  Hughes.  They  must  take  it  for 
granted  that  this  semi-fluid  was  a  good  insulator ;  and,  as  it  had  the 
property  of  hardening  upon  coming  into  contact  with  the  water,  it  was 
likely  to  become  a  most  valuable  adjunct  to  gutta  percha,  which  was 
of  a  porous  nature,  and  liable  to  injury  from  fractures.  He  also  thought 
the  invention  would  be  very  valuable  as  applied  to  the  street  wires  of 
electric  telegraphs,  and  these  afforded  great  facilities  for  testing  its 
value.  The  mode  adopted  by  Professor  Hughes  for  obtaining  syn- 
chronism in  his  instrument  was  very  beautiful  and  novel.  Previous 
attempts  in  this  direction,  though  repeatedly  made,  had  hitherto  not 
succeeded.  With  regard  to  the  rapidity  with  which  the  signals  could 
be  recorded,  it  was  stated  in  the  paper  that  the  Trans-Atlantic  intelli- 
gence was  conveyed  between  Boston  and  New  York  at  the  rate  of  from 
2000  to  2500  unabbreviated  words  per  hour,  which  was  equal  to  about 
40  words  per  minute.  There  was  a  point  upon  which  it  would  be  in- 
teresting to  have  some  information.  It  was  stated  that  any  number 
of  instruments  could  be  used  in  the  circuit,  and  that  there  was  the 
power  of  cutting  off  the  communication  from  all  the  instruments,  ex- 
cept the  one  which  was  being  addressed.  Supposing  the  instruments 
at  the  two  extremities  of  the  circuit  to  be  in  communication ;  for  a 
moment  the  intermediate  circuit  would  be  interrupted.  Was  there 
any  movement  which  indicated  to  the  clerks  at  the  intermediate  in- 
struments, the  fact  that  signals  were  passing  through  the  entire  cir- 
cuit, and  must  not  be  disturbed  ? 

Professor  Hughes  replied  that  that  was  so,  and  there  was  no  fear 
of  interruption  from  the  intermediate  instruments. 

Mr.  Wm.  SiMiTn  thought  the  experiments  which  Professor  Hughes 
had  shown  of  the  restoration  of  the  insulation  should  be  tested  under 
pressure ;   for,  after  all,  the  main  question  was  to  ascertain  how  it 
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would  beliave  under  the  pressure  that  -was  due  to  the  depth  of  the 
ocean  in  which  the  cable  was  submerged.  This  might  be  done  in  a 
closed  vessel  with  a  force-pump.  He  thought  there  was  no  difficulty 
in  producing  a  semi-fluid  substance  ^Yhich  would  become  solidified  by 
the  action  of  water  ;  but  the  question  was  whether,  if  they  covered  the 
•wire  with  this  preparation,  and  then  cut  through  the  gutta  percha,  the 
pressure  would  not  force  the  material  through  the  opening  and  pre- 
vent its  acting.  • 

The  Rev.  Walter  Mitchell  had  had  the  advantage  of  seeing  this 
experiment  tried  in  private,  where  it  could  be  conducted  with  greater 
care  and  accuracy  than  in  a  public  room,  and  the  results  were  highly 
satisfactory. 

Mr.  Wm.  Newton  begged  to  ask  whether  there  was  any  objection 
to  stating  what  the  nature  of  this  viscid  composition  was?  It  would 
be  interesting  to  the  incmliers  to  know. 

Mr.  Hyde  replied  that  it  would  afford  him  great  pleasure  to  furnish 
as  miich  information  as  possible  on  this  subject ;  but  in  almost  every 
invention  there  were  certain  things  which  it  was  expedient  to  keep  to 
themselves.  He  would  add,  with  reference  to  these  instruments  gen- 
erally, that  there  were  many  things  which  he  might  communicate  if 
he  could  do  so  in  justice  to  the  rights  and  claims  of  the  inventor. 
Unfortunately,  people  did  not  recognise,  as  ho  thought  they  ought  to 
do,  the  rights  of  property  in  inventions,  and  for  that  reason  inventors 
were  obliged  to  keep  some  things  to  themselves. 

Mr.  Newton  added  that  Professor  Hughes  had  protected  his  inven- 
tion by  letters  patent ;  and  in  his  specification  he  was  bound  to  state, 
not  only  in  what  the  invention  consisted,  but  also  the  means  by  which 
he  proposed  to  carry  it  into  effect ;  and  when  the  specification  was 
enrolled,  the  inventor  must  give  the  full  details  of  it.  Ho  would  say 
with  regard  to  this  insulation,  it  had  been  known  for  some  time  in 
the  United  States,  and  he  had  seen  observations  in  the  public  prints 
detracting  from  its  merits.  He  alluded  to  that  in  order  to  observe 
that,  as  far  as  hfe  could  judge,  those  statements  were  erroneous,  and 
instead  of  the  invention  being  valueless,  it  had  been  properly  desig- 
nated as  an  exceedingly  ingenious  mode  of  insulating  the  electric  con- 
ductor. He  agreed  with  the  ojDinion  expressed  that  it  was  advisable 
to  make  experiments  in  order  to  ascertain  the  manner  in  which  this 
insulating  compound  would  act  under  considerable  pressure.  With 
regard  to  the  Atlantic  cable,  he  had  never  had  any  confidence  in  it. 
It  appeared  to  him  that  any  metallic  coating  on  the  outside  must  have 
some  effect  upon  the  conductor  inside,  especially  when  the  conductor 
was  only  protected — as  in  the  case  of  the  Atlantic  cable — by  an  im- 
perfect insulator  like  gutta  percha.  Mr.  Hyde  had  stated  that  gutta 
percha  was  a  good  insulator — a  remark  which  he  (Mr.  Newton)  was 
surprised  to  hear  from  one  so  well  qualified  to  judge  of  these  matters, 
because  it  was  generally  conceded  that  gutta  percha  was  only  a  mod- 
erately good  insulator.  India  i-ubber  was  much  better  than  gutta 
percha,  which  had  the  peculiar  property  of  becoming  charged  with 
electricity  after  it  had  been  used  as  an  insulator  for  any  length  of 
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time,  and  was  therefore  likely  to  induce  leakage.  He  could  mention 
one  or  two  other  modes  of  insulation  which  he  considered  preferable 
to  that  of  gutta  percha,  and  particularly  ho  would  notice  the  inven- 
tion of  Captains  Drayson  and  Binney,  of  the  Royal  Engineers.  They 
proposed,  instead  of  a  strand  of  seven  wires,  to  have  a  single  large 
conductor,  and  to  cover  that  with  a  solution  of  India  rubber  paid  round 
with  silk,  or  some  other  non-conducting  substance,  and  to  inclose  the 
whole  in  a  vulcanized  india  rubber  tube  which  contained  a  column  of 
air.  In  a  conductor  upon  that  principle  they  had,  in  the  first  place, 
the  insulation  of  the  india  rubber  ;  secondly,  the  insulation  of  the  silk ; 
thirdly,  that  of  the  air ;  and,  finally,  that  of  the  outer  india  rubber 
tube.  This  appeared  to  him  to  form  a  perfect  insulator  of  the  electric 
wire.  There  were  other  insulating  compositions  which  had  come  under 
his  notice  professionally,  one  of  which  was  that  of  Mr.  Leonard  W'ray, 
who  proposed  to  make  a  composition  formed  of  india  rubber  or  gutta 
percha,  mi.xed  with  silicious  matter,  and  a  resinous  substance  such  as 
shell-lac.  This  appeared  to  him  to  contain  all  the  elements  of  a  good 
insulator.  He  was  not,  however,  aware  that  this  plan  had  been  tested 
to  any  great  extent.  Another  method  had  been  introduced  by  Mr. 
Mcintosh,  but  he  did  not  consider  it  so  practical  as  the  others  to  which 
be  had  alluded. 

Mr.  HoBBS  remarked  that  there  was  novelty  in  the  idea  of  the  ma- 
terial being  forced  out  by  the  pressure  of  the  water,  as  stated  by  some 
of  the  speakers.  If  there  was  a  hole  through  the  gutta  percha,  he 
apprehended  the  pressure  on  the  hole  would  be  the  same  as  the  pres- 
sure on  any  portion  of  the  cable,  and  he  could  not  conceive  how,  under 
such  circumstances,  the  semi-fluid  matter  was  to  be  forced  out. 

Mr.  Newton  would  add,  with  reference  to  the  remarks  of  the  chair- 
man, that  this  plan  would  he  applicable  to  underground  telegraph 
wires — that  it  appeared  to  him  (Mr.  Newton,)  to  require  the  action  of 
water  to  solidify  the  viscid  fluid,  and,  as  far  as  he  understood,  it  would 
not  harden  by  simple  exposure  to  the  air. 

The  CiiAiRJtAX  replied  that  a  simple  wound  in  the  gutta  percha 
covering  would  not  be  injurious  to  insulation  in  a  land  telegraph  wire. 
The  injurious  eifect  would  only  take  place  in  the  event  of  water  getting 
into  the  pipe.  The  moment  the  wound  in  the  gutta  percha  rendered 
the  insulation  imperfect,  the  water  would  have  the  efiect  of  healing  the 
wound  by  its  action  on  the  viscid  fluid. 

Mr.  Tugs.  Winkwortii  would  take  the  liberty  of  asking  one  or  two 
fiuestions.  Should  any  fractures  occm-  in  the  cable,  what  provision 
was  made  for  the  fresh  supply  of  the  semi-viscid  fluid  which  exuded 
or  oozed  out  ? 

The  CuAiRJiAX. — When  it  is  exhausted  you  cannot  put  in  a  fresh 
supply. 

Professor  Hughes  explained  that  there  would  be  no  more  fluid  ex- 
uded than  was  suflicient  to  fill  up  the  space  which  was  cut  out.  If 
they  cut  the  gutta  percha  in  the  open  air,  no  more  fluid  would  ooze 
out  than  would  be  enough  to  fill  the  space,  and  therefore  the  quantity 
in  the  tube  would  be  suflScieut  to  fill  up  an  innumerable  number  o'f 
small  fractures. 
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The  Chairman — Does  the  fluid  harden  by  exposure  to  the  air  ? 
Professor  Hughes — No ;  but  it  could  be  easily  made  to  do  so. 
The  Chairman  was  still  of  opinion  that  it  would  be  valuable  as  ap- 
plied to  land  telegraph  cotnmunication.     He  would  inquire  whether 
the  application  of  the  semi-fluid  matter  was  very  expensive  ? 

Professor  Hughes  replied  that  the  cost  was  something  below  that 
of  gutta  percha.  It  could  be  placed  within  two  coatings,  or  between 
the  wire  and  the  single  outer  coating. 

Mr.  HOBBS  would  ask  what  efiect  time  would  have  upon  this  mate- 
rial? The  substance  might  be  very  good  when  first  applied,  but  in 
time  its  properties  might  be  destroyed. 

Mr.  Hyde  replied  that  time  must  answer  that  question.  He  was 
not  able  to  do  so  at  present. 

Professor  Hughes  said  it  had  been  tried  under  water  for  three 
months,  and  had  been  exposed  to  the  atmosphere  for  six  months, 
without  any  change  whatever  having  taken  place.  It  was  not  injured 
by  the  action  of  the  atmosphere. 

Mr.  Winkworth  would  further  inquire  whether  the  printing  instru- 
ment was  in  practical  use  for  any  great  length  of  land  wire,  and  on 
what  length  of  circuits  it  had  been  worked  ? 

Professor  HuGiiES  said  it  was  in  practical  use  in  the  United  States 
on  six  telegraphic  lines  when  he  left  America,  and  that  it  bad  been 
worked  over  a  circuit  of  600  miles  without  relay.  The  right  to  use 
the  instrument  had  been  purchased  by  companies  possessing  30,000 
miles  of  telegraph  in  America. 

Mr.  WlNKWOiiTH  would  like  to  be  informed  whether  the  instrument 
had  been  tried  upon  submarine  wires ;  and  if  so,  to  what  extent  in 
length,  and  with  what  rapidity  ? 

Professor  Hughes  said  it  had  been  worked  upon  the  Atlantic  cable 
while  coiled  at  Keyham,  and  also  upon  the  Red  Sea  and  Australian 
cables,  through  their  entire  length. 

The  Chairman  inquired  whether  those  experiments  had  taken  place 
in  the  presence  of  witnesses. 

Professor  Hughes  said  they  were  witnessed  by  several  persons. 

The  Chairman  added  that  it  was  satisfactory  that  Professor  Hughes 
was  able  to  state  that  the  experiments  were  witnessed  by  several  per- 
sons, as  he  was  not  aware  that  that  fact  had  ever  before  been  publish- 
ed. It  was  gratifying  to  know  that  messages  were  passed  through  the 
entire  distance. 

Mr.  Hyde  stated  that  the  experiments  were  continued  for  several 
weeks  during  the  shipping  of  the  Atlantic  cable  at  Keyham,  in  May 
last.  The  transmission  of  messages  through  the  Atlantic  cable  was  at 
that  time  slow,  and  at  a  much  less  rate  than  the  instrument  would  be 
capable  of  accomplishing  at  the  present  time.  Professor  Hughes  had 
made  no  experiments  upon  long  submarine  lines  until  he  came  to  this 
country,  and  the  first  experiments  were  made  upon  the  Atlantic  cable. 
The  instruments  were  timing  instruments,  and  the  rate  of  speed  must 
be  proportioned  to  the  rate  at  which  the  electric  wave  would  travel 
through  the  wire.     When  he  was  in  America,  he  learnt  from  the  elec- 
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trician's  report  to  the  Company  that  the  rate  at  which  the  electric- 
wave  woukl  travel  through  the  Atlantic  cable  was  equal  to  four  words 
per  minute  with  the  ordinary  Morse  relay.  The  instrument  of  Pro- 
fessor Hughes,  intended  for  land  lines,  would  not  move  correctly  at 
this  slow  rate,  and  therefore  instruments  were  specially  made  with  a 
minimum  rate  of  speed  of  four  words  per  minute,  in  accordance  with 
the  electrician's  report.  When  Professor  Hughes  arrived  at  Keyham, 
he  found  that  the  rate  at  which  signals  could  be  transmitted  through 
the  Atlantic  cable  was  less  than  had  been  stated  in  the  report,  and 
the  instrument  was  not  adapted  to  so  slow  a  motion.  After  reducing 
it  by  temporary  arrangements,  he  was  able  to  transmit  letters  at  the 
rate  of  two  and  a  half  words  per  minute.  This  was  done  in  the  pre- 
sence of  Mr.  Field,  the  managing  director,  and  some  half-dozen  other 
persons.  Since  that  time  the  instrument  had  been  tried  upon  the 
Tasmanian  cable,  2-iO  miles  in  length,  and  through  that  they  worked 
25  words  per  minute.  Subsequently,  experiments  were  made  upon 
the  Red  Sea  Cable,  1780  nautical  miles  in  length,  or  nearly  2000 
statute  miles.  Upon  that  cable  they  worked  with  perfect  success, 
day  after  day,  for  a  week,  first  upon  500  miles,  then  upon  800,  then 
upon  1500,  and  finally  upon  the  whole  length  of  2000  miles.  The 
rate  of  speed  through  the  entire  length  was  between  four  and  six 
■words  per  minute.  The  rate  over  1000  miles  was  from  eight  to  ten 
■words  per  minute  ;  through  500  miles  it  was  twenty  words  per  minute. 
With  reference  to  the  semi-fiuid  substance,  he  had  no  desire  to  keep 
back  any  useful  information,  but  they  had  been  trying  experiments 
for  four  months,  in  order  to  ascertain  what  combination  of  materials 
was  best  adapted  for  the  purpose.  Mr.  Newton  had  referred  to  a 
cable  constructed  with  a  long  tube  filled  with  air  as  a  non-conducting 
element.  It  appeared  to  him  (Mr.  Hyde)  that  as  an  insulator,  the 
air  would  be  far  inferior  to  the  fluid  substance,  or  even  to  gutta  percha. 
He  also  thought  that  if  any  fracture  occurred  in  the  coating,  the  pres- 
sure upon  it  would  be  such  that  the  air  would  be  displaced  by  the 
water.  On  the  other  hand,  Professor  Hughes  had  been  seeking  and 
had  obtained  a  semi-fluid  substance,  every  portion  of  the  ingredients 
of  which  would  be  heavier  than  water.  He  would  say  ■\vith  reference 
to  the  semi-fluid  substance,  that  almost  anything  would  make  a  semi- 
fluid substance.  The  question  was — what  was  the  best  material':'  and 
this  he  did  not  feel  disposed  at  present  to  develop.  He  would  only 
say  that  ordinary  oil  or  hydro  carbons  mixed  with  resinous  substances 
would  produce  such  a  semi-fluid  substance  as  would  restore  insulation. 
The  merit  of  the  invention  consisted  in  the  idea  of  the  use  of  a  semi- 
fluid material  for  this  purpose,  and  not  so  much  in  the  material  used. 
Mr.  Smith  had  suggested  that  means  should  be  taken  to  test  the  action 
of  this  material  under  heavy  pressure.  His  (Mr.  Hyde's)  impression 
always  had  been  that  the  pressure  would  be  equal  upon  all  parts  of  a 
submerged  cable,  and  therefore  the  fluid  would  be  in  the  same  position 
under  a  pressure  of  t'wo  miles  depth  of  water  as  under  two  feet  in  a 
bath.  They  had,  however,  gone  almost  to  the  extent  proposed  by 
Mr.  Smith.     They  had  made  the  experiment  with  a  pressure  equal  to 
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that  of  3000  fathoms,  or  two  miles,  with  perfect  success,  with  the 
gutta  percha  incised  before  it  was  submerged.  In  one  case  the  gutta 
percha  was  split  from  end  to  end  and  it  came  out  perfect. 

Mr.  Bevan  referred  to  the  recent  experiments  upon  insulation  made 
at  the  works  of  Messrs.  Silver  &  Co.,  at  North  Woolwich.  As  far  as 
he  understood  it,  the  insulation  was  eifected  by  India  rubber,  and  if  a 
puncture  occurred  in  the  tube  it  would  by  the  pressure  be  healed. 
Some  credit  was  therefore  due  to  the  plan  as  being  prior  to  thAt  of 
Professor  Hughes. 

Mr.  Newton  said  experiments  as  to  the  effect  of  pressure  had  been 
tried  with  the  cable  as  designed  by  Captain  Drayson,  and  it  was  found 
that  with  a  pressure  exceeding  that  of  two  miles  below  the  surface,  a 
puncture  being  made  in  the  tube,  the  air  was  not  expelled  from  it. 
In  the  case  of  a  small  fracture,  such  as  a  crack,  it  did  not  appear  that 
the  air  escaped  even  when  under  hydraulic  pressure. 

Mr.  Hyde  was  very  glad  to  hear  it ;  he  thanked  Mr.  Newton  for 
having  mentioned  the  different  modes  of  insulation  that  had  come  under 
his  notice.  He  (Mr.  Hyde),  however,  was  not  there  for  the  purpose 
of  criticising  the  inventions  of  others,  but  to  illustrate  and  defend 
those  of  Professor  Huglies. 

Mr.  Smith  said  the  question  was,  whether  the  material  would  exude 
from  the  tube,  when  cut  wliilst  under  pressure ;  be  knew  that  in 
some  experiments  that  were  tried  the  fluid  did  exude.  Tlie  cut  was 
made  Avhilst  under  pressure,  and  there  was  no  balancing  of  the  forces 
until  some  of  the  fluid  had  exuded,  and  some  alteration  in  the  dimen- 
sions had  taken  place. 

■  Mr.  TucKETT  submitted  that  upon  the  principle  of  hydraulic  pres- 
sure, if  the  surface  of  the  whole  tube  were  greater  than  the  surface 
which  was  not  protected,  the  pressure  being  in  proportion  to  the  area, 
there  must  be  exudation,  and  there  would  be  a  tendency  to  press  the 
liquid  out  of  the  hole. 

Mr.  J.  G.  Appold,  F.  R.  S.,  said,  experiments  showed  that  there 
was  no  exudation.  It  made  no  difi'erence  whether  it  was  under  pres- 
sure or  otherwise. 

Mr.  Hyde,  to  meet  the  hydraulic  point  that  had  been  raised,  would 
ask  whether  the  pressure  upon  each  point  would  not  be  the  same '.' 
To  get  the  fluid  to  ooze  out,  they  must  have  a  point  free  from  pres- 
sure.    The  pressure  was  equal  on  all  parts  of  the  cable. 

The  Chairman  said,  this  point  had  been  proved  by  experiment. 

Professor  HuGiiES  remarked  that  the  fluid,  being  heavier  than  water, 
was  not  displaced  by  the  water. 

The  Chairman  would  wind  up  this  discussion  with  a  few  observa- 
tions, one  being  not  so  much  applicable  to  telegraphic  communication 
as  to  the  objects  and  action, of  this  society.  "When  he  first  joined  the 
Society,  about  24  years  ago,  before  the  revolution  in  its  operations 
took  place — for  it  was  more  than  a  reformation — no  patent  scheme 
could  be  brought  before  the  Society,  It  must  have  been  an  invention 
thrown  open  to  the  world.  The  revolution  to  which  he  had  alluded, 
brought  about  a  great  change  in  this  respect ;  and  he  thought  one  ot 
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the  greatest  boons  the  society  now  conferred,  was  the  encouragement 
it  gave  to  patentees  to  come  with  their  inventions  as  soon  as  they 
were  in  a  condition  to  do  so,  and  allow  them,  as  had  been  done  by 
Professor  Hughes  and  Mr.  Hyde  that  night,  to  give  them  such  infor- 
mation as  they  could,  without  injury  to  their  interests.  Mr.  Newton 
had  a  perfect  right  to  ask  for  the  information  he  was  desirous  to  ob- 
tain ;  but,  at  the  same  time,  there  was  no  improper  selfishness  in 
Mr.  Hyde  refusing  to  communicate  it ;  he  had  a  perfect  right,  if  he 
chose,  to  keep  the  secret  to  himself.  The  application  of  India  rubber 
for  the  purpose  of  insulation  was  not  new  ;  it  had  been  used  in  single, 
double,  and  treble  coats  for  the  last  20  years.  The  great  improve- 
ment consisted  in  thoroughly  uniting  the  edges  of  the  india  rubber  by 
means  which  could  not  injui'e  it  in  its  non-conducting  character,  or 
lead  to  the  ultimate  decomposition  of  the  material  itself.  The  solu- 
tions formerly  employed  for  the  purpose  were  injurious  to  it ;  and  he 
was  happy  to  say  there  were  two  or  three  plans  then  under  considera- 
tion which  gave  good  promise  of  success.  These,  however,  had  nothing 
to  do  with  the  beautiful  idea  of  placing  within  the  gutta  percha  a  ma- 
terial capable  of  healing  those  wounds  which  arose  from  the  defects 
existing  more  or  less  in  all  impure  gutta  percha — such  as  air  bubbles, 
small  particles  of  fibres,  or  wood,  or  indeed  from  any  defect  whatever. 
He  was  sure  he  was  only  expressing  the  feelings  of  the  meeting  in 
proposing  a  vote  of  thanks  to  Mr.  Hyde  for  the  paper  he  had  read, 
and  also  to  Professor  Hughes  for  the  illustrations  he  had  given  of  his 
beautiful  apparatus,  and  the  explanations  he  had  afibrded  upon  this 
very  interesting  subject. 

A  vote  of  thanks  was  then  passed  to  Mr.  Hyde  and  Prof.  Hughes. 


Coal  as  an  Aid  to  Industrial  Progress.* 
Questions  of  high  economical  value  arise  out  of  the  possible  devel- 
opment of  the  great  coal  fields  of  the  United  States,  which  comprise 
no  less  than  19G,850  square  miles — added  to  which  the  British  pro- 
vinces contain  7530  square  miles.  These  coal  areas  are  amazing  and 
may  be  productive  of  immense  commercial  results  in  the  far  future. 
When  we  reflect  upon  what  has  been  acheivcd  by  the  produce  of  the 
coal  fields  of  Britain,  mere  specks  compared  with  those  of  the  United 
States,  and  in  figures  amounting  only  to  5400  square  miles, — -when  we 
further  consider  the  total  coal  fields  of  Europe,  and  find  them  only 
8964  square  miles — and  then  endeavor  to  anticipate  the  mining  of  the 
enormous  fields  of  the  United  States  upon  an  extensive  scale,  we  are 
led  to  forecast  a  future  of  almost  boundless  enterprise  for  that  won- 
derful country.  An  estimate  of  the  probable  produce  of  the  American 
coal  fields  maj-^  be  formed  from  some  data  afi'orded  in  an  excellent 
work  just  published  by  Prof.  Rogers,  on  the  Geology  of  Pennsylvania. 
Averaging  the  total  thickness  of  the  workable  coal  in  Great  Britain 
at  35  ft.,  we  have  a  total  of  workable  coal  equal  to  190,000,000,000 

*  From  the  Lond.  ilining  Journalj  Xo.  1230. 
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tons.  In  tlie  same  way,  estimating  the  total  area  of  the  productive 
coal  fields  of  North  America  as  200,000  square  miles  (that  is  inclu- 
sive of  tlie  British  provinces)  and  averaging  the  thickness  of  good  tvork- 
able  coal  at  20  ft.,  a  result  of  4,000,000,000,000  tons  is  gained,  Or, 
to  make  these  results  more  appreciable,  if  we  take  the  amount  of 
workable  coal  in  Belgium  as  1,  then  that  in  all  the  British  Islands  is 
rather  more  than  5,  that  in  all  Europe  8J,  and  that  in  all  the  coal 
fields  of  North  America  is  111.  This  method  of  ratio  is  more  intelli- 
gible tlian  that  of  relative  superficial  magnitudes — and  we  at  once  per- 
ceive that  the  United  States  possess  more  than  t\yenty-two  times  our 
amount  of  coal.  \(c  apprehend,  however,  when  mining  discovers  more 
fully  the  character  of  the  American  coal,  that  the  superiority  of  our 
best  bituminous  coal  will  in  a  large  measure  compensate  for  our  smaller 
quantity. 


On  the  Practical  Bearing  of  the  Theory  of  JSlectricify  in  Submarine 
Teler/raphy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*    By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

CContinued  from  page  61. J 

The  correctness  of  considering  the  inductive  phenomena  which  mani- 
fest themselves  in  subterranean  and  submarine  circuits,  as  a  new  fact 
suddenly  brought  to  light,  has  been  called  in  question  in  the  early  por- 
tion of  this  paper  ;  a  few  words  on  its  history  will  therefore  not  l3e  out 
of  place,  before  considering  the  way  in  which  it  affects  telegraphing. 

In  1838,  Dr.  Faraday  pointed  out  the  conditions  which  would  cause 
the  retardation  of  an  electric  impulse  in  its  passage  through  a  con- 
ductor. 

In  1848,  the  electric  telegraph  was  in  actual  operation.  The  method 
adopted  at  that  time  for  the  insulation  of  the  wires  passing  through 
towns,  was  to  enclose  a  number  of  cotton  covered  wires  in  a  leaden 
tube,  and  then  fill  the  tube  with  a  mixture  of  resin  and  Stockholm  tar. 

Reasoning  on  Dr.  Faraday's  observations,  my  brother,  Cromwell 
A'^arley,  was  led  to  think  that  such  circuits  possessed  conditions  favor- 
able for  induction  to  manifest  itself;  he  therefore  searched  for  it,  and 
succeeded  in  obtaining  indications  of  induction. 

In  1849,  gutta  percha  had  been  introduced,  and  as  the  insulation 
in  gutta  percha  covered  wires  was  much  more  perfect  than  in  the  cot- 
ton covered  ones  enclosed  in  leaden  pipes,  induction  manifested  itself 
much  more  strikingly,  and  my  brother  made  use  of,  from  that  time  as 
a  more  searching  test  of  perfection  of  the  insulation  than  the  deflection 
of  a  galvanometer,  the  capability  of  the  wire  to  retain  for  a  certain 
period  the  induced  charge,  and  he  stood  alone  for  some  time  in  making 
use  of  this  test,  others  not  having  faith  in  it  at  that  period,  and  in  tlie 
same  year  he  obtained  indications  of  induction  in  an  overground  circuit. 

In  the  latter  end  of  the  year  1851,  my  brother  was  enabled  to  ex- 
periment upon  a  length  of  ten  miles  of  gutta  percha  covered  wire. 

•  From  the  Jour,  of  the  Society  of  Arts,  No.  332. 
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At  these  experiments  I  assisted,  and  the  conclusion  he  arrived  at  was, 
that  if  gutta  percha  covered  wires  were  employed  for  circuits  of  any 
length,  as  was  at  that  time  proposed,  induction  would  manifest  itself 
so  powerfully,  as  to  offer  serious  obstacles  to  telegraphing  with  the  ap- 
paratus then  in  use,  the  truth  of  which  prediction  was  subsequently 
verified.  In  Prussia,  however,  as  early  as  1850,  Mr.  W.  Siemens  had 
employed  gutta  percha  covered  wires  for  circuits  of  considerable  lengths, 
and  encountered  the  inductive  phenomena,  an  account  of  which  he 
published  during  that  year. 

This  fact  was  not  known  on  this  side  of  the  channel  until  after  gutta 
percha  covered  wires  throughout  the  whole  lengths  of  the  circuit  were 
also  employed  in  this  country,  and  that  was  in  the  year  1854. 

To  Dr.  Earaday,  however,  is  due  the  whole  credit  in  this  matter, 
and  I  have  only  alluded  to  its  telegraphic  history,  as  I  cannot  help 
feeling  it  as  a  sort  of  reproach  to  practical  electricians  that  it  should 
go  forth  that  induction,  which  was  manifesting  itself  step  by  step  be- 
fore their  eyes,  came  suddenly  and  unexpectedly  upon  them.  The 
following  extract  from  Dr.  Faraday's  researches  of  1838  is  so  instruc- 
tive, and  teaches  such  a  valuable  lesson,  that  I  cannot  refrain  from 
quoting  it.  Alluding  to  Professor  Wheatstone's  well-known  experi- 
ment, he  says, — "  If  the  two  ends  of  the  wire  were  immediately  con- 
nected with  two  large  insulated  metallic  surfaces  exposed  to  the  air, 
so  that  the  primary  act  of  induction,  after  making  contact  for  discharge, 
might  be  in  part  removed  from  the  internal  portion  of  the  wire  at 
the  first  instant,  and  disposed  for  the  moment  on  its  surface,  jointly 
with  the  air  and  surrounding  conductors ;  then,  I  venture  to  anticipate, 
the  middle  spark  would  be  more  retarded  than  before,  and  if  these 
two  plates  were  the  inner  and  outer  coatings  of  a  large  jar,  or  Leyden 
battery,  then  the  retardations  of  that  spark  would  be  still  greater." 

Previous  to  the  first  attempt  to  submerge  the  Atlantic  cable,  a  se- 
ries of  experiments  were  undertaken  by  the  company's  late  electrician, 
and  the  result  published.* 

These  experiments  having  been  tried,  at  the  expense  of  much  capi- 
tal, and  with  opportunities  which  never  before  presented  themselves, 
are  too  important  not  to  be  noticed,  though  it  is  believed  that  the  au- 
thor of  them  has  lately  had  reasons  to  modify  some  of  his  conclusions. 

The  chief  results  published  were  these: — 

1.  That  no  adequate  result  is  obtained  by  increasing  the  sectional 
area  of  the  conductor ;  that,  in  fact,  in  the  case  of  a  submarine  circuit 
— a  small  wire  will  transmit  signals  more  rapidly  than  a  larger  one. 

'1.  That  an  insulated  submarine  wire  conducts  according  to  a  differ- 
ent law  to  that  of  a  suspended  circuit. 

3.  That  the  rate  at  which  a  voltaic  signal  travels  is  not  affected  by 
the  intensity  of  the  battery. 

4.  That  magneto-electric  induced  currents  have  the  property  of 
traveling  in  the  first  place  faster  than  voltaic  ones ;  and,  unlike  voltaic 
currents,  when  their  intensity  is  increased  their  rapidity  of  traveling 
is  increased  also. 

*  V'lJe,  "  The  Atlantic  Telegraph.  A  History  of  Preliminary  Experimental  Proceedings,  *e.,  puhlielicd 
by  order  of  the  Directers  of  the  Comijuny." 
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In  the  paper  I  submitted  last  March  to  the  Institution  of  Civil  En- 
gineers, I  pointed  out  what  I  conceive  to  be  errors  in  these  results, 
and  endeavored  to  show  that  some  of  them  necessarily  followed  from 
the  way  in  which  the  experiments  were  conducted,  and  I  cannot  more 
clearly  express  what  I  wish  to  convey  on  this  head  than  by  quoting 
my  own  remarks  on  that  occasion. 

"In  examining  these  conclusions,  it  has  first  to  be  considered 
whether  the  conditions  of  a  submarine  circuit  and  a  suspended  'one 
are  different.  In  a  suspended  wire,  the  insulating  medium  of  the  air 
takes  the  place  of  the  gutta  percha  of  the  submarine  circuit.  The 
earth,  which  is  the  nearest  conductor,  is  a  considerable  distance  off, 
and  is  only  on  one  side  of  the  wire,  therefore  but  little  induction  can 
take  place  between  the  wire  and  the  earth ;  nevertheless,  induction  to 
a  certain  extent  does  take  place,  and  can  be  perceived  in  circuits  of 
very  moderate  length. 

"The  author  has  noticed  indications  of  it  in  a  circuit  GO  miles  long, 
and  ho  feels  confident  that  with  delicate  apparatus  it  could  be  perceiv- 
ed in  much  shorter  circuits.  If  the  distance  between  the  wire  and 
the  earth  were  decreased,  induction  would  be  developed  more  strongly, 
and  the  wire  could  be  brought  down  step  by  step  until  the  condition 
of  a  submarine  circuit  would  be  approached,  where  the  earth  surrounds 
the  circuit  on  all  sides,  and  is  only  separated  from  it  by  the  thickness 
of  one-eighth  or  three-sixteenths  of  an  inch  of  gutta  percha — a  sub- 
stance possessing,  moreover,  specifically  a  much  greater  inductive  ca- 
pacity than  air.  It,  therefore  appears,  that  the  conditions  are  precisely 
the  same,  only  differing  in  degree.  Before  proceeding  further,  and  to 
prevent  the  possibilit}''  of  mistake,  it  is  desirable  to  make  the  following 
quotation  from  the  work  previously  referred  to : — * 

"  'The  law  of  squares  may  possibly  apply  to  the  transmission  of 
electricty  freely  along  simple  conducting  wires,  but  it  certainly  does 
not  apply  to  the  case  of  its  transmission  along  submarine  and  subter- 
ranean gutta  percha  covered  wires  (the  facility  of  transmission  being 
estimated  by  rate  of  speed)  because  in  this  the  case  is  not  one  of  sim- 
ple conduction,  but  of  transmission,  after  the  wire  has  been  charged 
inductively  to  saturation  as  a  Lcyden  jar.'  This  quotation  shows 
clearly  the  reason  for  concluding  that  small  wires  are  better  conduc- 
tors for  submarine  circuits,  as  far  as  transmission  is  concerned,  than 
larger  ones;  for  the  smaller  the  Leyden  jar  the  more  quickly  will  it  be 
charged  to  saturation.  The  author,  in  differing  from  these  conclusions, 
does  not  wish  it  to  be  understood  that  he  thinks  the  law  of  squares  is 
applicable  to  submarine  wires;  for  he  is  not  aware  of  any  electrical 
phenomena  which  obey  that  law,  but  he  submits  that  there  is  a  mate- 
rial difference  between  a  Leyden  jar  and  a  submarine  wire. 

"In  a  Lcyden  jar  the  inner  and  outer  coatings  are  perfectly  insu- 
lated one  from  the  other.  If  they  were  not  insulated  there  could  be 
no  statical  charge,  as  is  well  understood  by  all  electricians.  Induction 
therefore  involves  insulation.  But  in  a  submarine  circuit  this  is  not 
the  case.  If  the  wire  at  the  further  extremity  was  disconnected  from 
tke  telegraph  instrument,  and  sealed  up  with  gutta  percha,  the  condi- 

♦  Yiie,  "  The  Atlantic  Tolcgraf  h,"  page  23. 
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tions  would  be  nearly  the  same.  In  practice,  however,  it  is  quite  open 
tiirough  the  instrument  to  the  earth,  and  the  resistance  opposed  by 
the  very  long  length  of  wire  is  the  only  insulation  between  the  inner 
and  outer  coatings,  for  it  unites  Fig.  5_ 

both,  being  in  connexion  with 
tlie  earth  at  both  ends  (Fig.  5). 
It  is  therefore  evident  that  if 
the  wire  offers  no  resistance 
there  will  be  no  insulation,  and, 
as  a  consequence,  no  induction 
to  retard  the  passage  of  the 
current.  It  is  also  equally 
plain  that  precisely  in  propor- 
tion to  the  resistance  which 
the  wire  opposes,  provided  al- 
ways the  insulating  medium  be  of  the  same  thickness,  will  induction 
manifest  itself  and  retardation  be  experienced. 

"  There  is  also  another  difference  between  a  Leyden  jar  and  a  sub- 
marine circuit. 

"  The  Leyden  jar  is  charged  uniformly  all  over,  whilst  in  a  subma- 
rine wire  the  tension  of  the  charge  varies  in  different  portions  of  the 
circuit,  being  at  its  maximum  at  the  end  where  contact  is  made  with 
the  batter}^  and  dying  off  to  nothing  at  the  further  extremity." 

The  next  consideration  is  the  part  induction  plays  in  submarine 
circuits  of  any  considerable  length. 

In  a  submarine  circuit  the  wire  is  insulated  from  the  earth  by  only 
a  thin  layer  of  gutta  percha ;  the  conditions,  therefore,  are  favorable 
for  induction  through  the  insulating  material ;  the  conductor,  itself, 
from  its  great  length,  opposes  very  great  resistance,  or,  in  other  words, 
insulates  to  a  very  considerable  extent. 

When  a  battery  is  connected  to  send  a  current,  the  first  impetus  is 
in  part  directed  forward,  in  part  diverted  laterally ;  but  as  the  wire 
opposes  considerable  resistance  to  the  passage  of  the  electricity  which 
the  battery  can  generate,  whilst  the  thinness  of  the  insulating  material 
is  very  favorable  for  induction  taking  place  through  it,  the  greater 
portion  of  the  first  rush  will  be  occupied  in  charging  the  wire  stati- 
cally at  the  battery  end ;  as,  however,  it  is  a  balance  of  forces  be- 
tween the  resistance  which  the  wire  opposes  on  the  one  hand,  and  the 
ease  with  which  lateral  induction  can  take  place  on  the  other,  a  very 
minute  portion  must  pass  through  instantly,  and  the  period  which  will 
elapse  between  the  making  contact  with  the  battery  and  the  observing 
the  current  at  the  further  extremity,  will  depend  upon  the  capability 
of  the  instrument  to  record  very  small  quantities  of  electricity. 

In  fact,  immediately  on  contact  being  made  with  the  battery,  a  wave 
will  be  formed  throughout  the  length  of  the  wire,  somewhat  like  what 
is  shown  in  the  diagram  (Fig.  C),  which  is  intended  to  represent  a  sub- 
marine wire  the  moment  after  contact  has  been  made  with  the  battery. 
The  line  A  represents  the  internal  charge  having  its  maximum  tension 
at  the  battery  end,  and  diminishing  in  intensity  as  it  approaches  the 
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farther  extremity.  The  line  B  shows  the  induced  charge  of  the  opposite 
kind  on  the  outer  surface  of  the  gutta  percha,  and  forms  an  exact 
counterpart  to  the  internal  charge,  with  the  exception  of  being  a  little 

less  intense  ;  for  as  it  is  spread  over 
''S-  "•  a  greater  surface,  and  only  exactly 

balances  the  internal  wave,  its  ten- 
sion will  be  less  in  proportion  as  its 
surface  is  greater.  As  the  tension 
of  the  statical  charge  is  raised,  so 
will  the  flow  of  electricity  at  the 
further  extremity  increase;  both 
will  arrive  at  their  maximum  toge- 
ther ;  the  current  will  then  flow  in  a 
regular  stream  as  long  as  contact 
with  the  battery  continues.  The 
dotted  lines  1  1  and  1'  1'  are  in- 
tended to  represent  the  waves  after 
the  contact  has  been  made  a  short 
time,  and  the  lines  2  2  and  2'  2' 
are  intended  to  represent  the  waves  when  they  have  attained  their 
maximum  height. 

In  the  last  case  they  will  be  perceived  to  be  more  regular. 
"When  the  battery  has  been  disconnected  from  the  wire,  the  oppo- 
site waves  will  still  continue  to  unite,  but  the  rate  of  flow  as  the  ten- 
sion falls  will  become  slower  and  slower. 

In  theory  the  time  which  would  bo  occupied  by  a  wire  discharging 
itself  completely  in  this  way  would  be  infinite.  In  practice  the  wire 
requires  a  very  appreciable  time  to  charge,  and  a  longer  period  to 
discharge.  The  eflect  of  this  is,  that  if  currents  are  sent  at  all  rapidly 
one  after  the  other,  instead  of  obtaining  a  series  of  distinct  impulses 
at  the  further  extremity,  an  undulating  continuous  current  is  received ; 
and,  as  to  obtain  a  telegraphic  signal,  the  wire  has  not  only  to  be 
charged  to  a  certain  degree  of  tension  before  an  appreciable  current 
is  received  at  tlic  further  end,  but  has  also  to  be  discharged  after- 
wards before  another  signal  can  be  sent,  the  impulses  which  are  ob- 
tained through  such  circuits  as  these  are  very  sluggish. 

The  problem  to  be  solved  is,  the  best  means  of  reducing  the  amount 
of  induction,  and  of  mitigating  its  efiects. 

Almost  the  first  remedy  suggost^ed  when  this  inconvenience  was  ex- 
perienced, was  to  substitute  another  insulated  wire  in  the  place  of  the 
earth  for  a  return  circuit,  for  it  was  argued  that,  as  in  tliis  arrange- 
ment, one  wire  would  bo  charged  positively  and  the  other  negatively, 
they  would  neutralize  one  another. 

This  suggestion  was  put  to  the  test  and  failed.  Since  tliat  time 
the  same  plan  has  been  revived  by  several  others ;  a  good  deal  of  ar- 
gument has  also  been  brought  forward  lately  in  support  of  it,  and 
even  amongst  those  who  know  its  practical  inutility  there  would  seem 
to  have  been  lurking  some  faith  in  the  capability  of  the  method  (in 
theory  at  least,)  to  neutralize  the  eflfects  of  induction. 
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The  explanation  of  its  failure,  if  we  are  guided  by  the  first  princi- 
ples of  the  science,  appears  to  mc  to  be  very  simple,  and  I  expect  not 
only  to  make  it  plain  that  no  advantage  is  to  be  obtained  by  the 
adoption  of  this  method,  but  that  it  will  increase  the  retardation. 
Fig.  7. 


Let  two  long  gutta  porcha  covered  wires,  (Fig.  7,)  burled  in  the 
earth,  be  connected,  one  with  the  zinc  pole  and  the  other  with  the 
copper  pole  of  a  battery,  and  let  the  farther  ends  of  each  of  these 
wires  be  hermetically  sealed.  The  earth,  from  its  mass,  being  a  per- 
fect conductor,  its  action,  it  is  evident,  will  1)0  the  same  as  if  metal 
tubes  in  metallic  communication  with  each  other  surrounded  the  gutta 
perclia  wires.  It  is  therefore  clear  that  the  only  retardation  to  in- 
duction will  be  the  thickness  of  the  gutta  percha  covering,  and  the 
tension  of  the  statical  charge  will  be  in  accordance  with  the  intensity 
of  the  battery.  Now  consider  the  case  of  a  similar  gutta  percha  wire 
of  the  same  length  (Fig.  8)  as  one  of  these,  but  in  which  one  pole  of 

Fig.  8. 


the  battery  is  connected  to  the  earth  and  the  other  to  one  end  of  the 
metallic  conductor,  and  the  circuit  completed  by  connecting  the  fur- 
ther extremity  to  the  earth.  It  will  also  receive  a  statical  charge  to 
a  certain  degree,  but  the  tension  of  the  charge  will  not,  cete7-is  paribus, 
be  dependent  upon  the  intensity  of  the  battery,  but  upon  the  resist- 
ance which  the  wire  opposes,  for  it  has  already  been  shown  that  this 
is  the  only  real  insulation  between  the  wire  and  outer  coatings,  and 
that  the  degree  to  which  statical  charge  can  take  place  depends  on 
the  amount  of  insulation  existing. 

Fig.  9. 


Now,  let  the  ends  of  the  two  wires  which  are  hermetically  sealed 
be  connected  to  each  other,  (Fig.  0,)  the  circumstances  are  quite  as 
favorable  for  induction  as  in  the  wire  in  which  one  end  was  connected 
■ffith  the  earth,  but  there  will  be  twice  the  resistance ;  in  other  words. 
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douWe  the  amount  of  insulation,  antl,  consequently,  a  proportionate 
increase  ia  the  amount  of  induction. 

Another  view  of  this  matter  will  perhaps  assist  to  confirm  what  has 
just  been  stated. 

It  is  a  well  estahlished  fact  that  when  a  telegraphic  circuit  is  com- 
posed of  a  loop  of  wire,  it  will  oppose  the  same  resistance  as  a  circuit 
of  double  the  length  where  the  earth  is  made  use  of  in  the  place  of  a 
return  wire,  and  this  proves  that  the  earth  oilers  no  appreciable  resist- 
ance. If  this  be  the  case,  what  difterencc  can  it  make  whether  the  bat- 
tery pole  be  carried  to  the  end  of  the  wire  itself,  or  through  the  me- 
dium of  any  length  of  a  perfect  conductor,  which  the  earth  has  been 
proved  to  be?  Therefore,  it  would  appear  that  the  induction  which 
would  be  manifested  in  a  circuit  composed  entirely  of  an  insulated  con- 
ductor, would  be  the  same  as  that  in  a  circuit  of  twice  the  length,  where 
one-half  the  circuit  is  completed  by  the  earth,  and  the  only  difference 
which, would  exist  between  the  one  and  the  other  would  be,  that  in  a 
circuit  composed  entirely  of  wire,  the  statical  charge  will  be  distributed 
more  uniformly  throughout  the  entire  length. 

But,  says  a  writer  on  this  subject,  I  admit  that  no  advantage  would 
result  if  two  separate  wires  are  used,  and  which  will  therefore  neces- 
sarily be  some  distance  apart  from  one  another,  but  place  the  two 
Fig.  10.  Fig.  11.  wires  in  the  middle  of  a  mass  of 

^  gutta  percha,  (P'ig.  10,)  andso  close 

to  each  other  that  they  may  become 
virtually  the  centre  of  a  system, 
and  let  the  insulating  material  be  of 
considerable  sectional  area,  then  no 
induction  worth  naming  will  take 
place  between  the  wires  and  the 
earth,  and  the  inductive  influence  of  the  positive  wire  will  neutralize 
that  of  the  negative  wire. 

The  fallacy  of  the  proposition  will  be  at  once  seen  if  it  be  carried 
out  more  fully.  Instead  of  letting  the  wires  lie  side  by  side,  let  the 
one  wrap  over  the  other,  and  be,  in  fact,  a  tube  with  a  thin  mass  of 
insulating  material  between  it  and  the  inner  wire  (Fig.  11.)  They 
will  now  become  really  the  centre  of  the  system,  and  fulfil  completely 
the  object  desired  by  the  author  of  this  suggestion,  but  is  it  not  evi- 
dent that  such  an  arrangement  is  the  fac-simile  of  a  Leyden  jar,  and 
will  not  the  conditions  be  the  most  favorable  that  can  be  conceived  for 
the  development  of  induction  ? 

The  only  remedy  which  has  been  successful  in  mitigating  the  effects 
of  induction,  is  that  of  throwing  into  the  wire,  immediately  after  a 
current  has  been  sent,  another  of  the  opposite  kind;  this  absorbs  and 
neutralizes  the  preceding  wave  much  more  quickly  than  when  the  wire 
is  left  to  discharge  itself  in  the  ordinary  way.  This  method,  however, 
does  not  reduce  the  induction,  but  only  mitigates  its  effects,  although 
in  circuits  of  moderate  length  its  adoption  has,  for  practical  purposes, 
completely  removed  the  inconveniences  arising  from  the  induced 
charge. 

(To  be  Continued.) 
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Particulajs  of  the  Steamer  Yorktoivn. 

Hull  built  by  Wm.  TT.  Webb.    JIacbinery  by  Morgan  Iron  Works, 
New  York.     Intended  service,  New  York  to  Richmond. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  aliove  tlie  spar  deck,  .  .     250  feet. 

Breadth  of  beam  at  midship  section,  .  .  34     " 

Floor  timber — molded,  l.'j  ins. — sided,  15  ins. 
Frames — apart  at  centres,  2  feet  6  inches — strapped  with 

double  laid  iron  straps,  4J  X  i  inches. 
Depth  of  hold,  .  .  .         9     "     6  inches. 

"  to  spar  deck,  .  .  17     " 

Length  of  engine  and  boiler  space,  .  .       78     " 

Draft  of  water  at  below  pressure  and  revolutions.      .  II      " 

Area  of  immersed  section  at  this  draft,  330  sq.  ft. 

Tonnage,  .  .  .  1400. 

Contents  of  bunkers  in  tons  of  coal,  150. 

Masts  and  rig — Fore-topsail  schooner. 

Ei-GIXES — Vertical  beam. 

Diameter  of  cylinders,  .  .  .50  inches. 

Length  of  stroke,         .  .  .  10  feet. 

Maximum  pressure  of  steam  in  pounds,  .  25. 

Cut-off— half  stroke. 

Maximum  revolutions  per  minute,  .         20. 

BuiLERS — Two — Single  return  through  two  tiers  of  flues. 

Length  of  boilers,  .  .  .34  feet. 

Breadth         "  .  .  .  14     " 

Height  "  exclusive  of  steam  chimney,  .       12     "      6  inches. 

Number  of  furnaces,  .  6  in  all. 

Breadth  "  .  .  .  4     "      2      '• 

Length  of  grate  bars,  .  .  7     " 

Number  of  flues,  .  .  28. 

Internal  diameter  of  flues, 

Length  of  flues. 

Healing  surface  (fire  and  flue), 

Diameter  of  smoke  pipe. 

Height 

Description  of  coal, 

Draft, 

Consumption  of  coal  per  day, 
Paddle  Wheels. — 

Diameter, 

Length  of  blades, 

Depth  " 

K  umber       " 


19, 

16,  and  11      " 

27  and 

21  feet. 

6000  sq.  ft. 

6  feet     8      " 

39     " 

Anthracite. 

Natural. 

26  tons. 

30  feet. 

9     " 

18  inches. 

26. 

C.  H.  H. 

Chrom  o-Plwtography.  * 
An  invention  wbicb  is  destined,  no  doubt,  to  create  a  revolution  in 
tbe  art  of  photography  has  recently  been  made  by  Mr.  Eackshell,  of 
the  Photographic  Institution,  Durham-place,  Dalston,  and  which  has 
received  the  protection  of  her  Majesty's  royal  letters  patent.  It  con- 
sists in  pjoducing,  what  has  hitherto  been  considered  impossible,  a 

*  From  the  Loud.  Mechanics'  Mas.,  Sept.  1858. 
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beautifully-colored  non-inverted  pliotograpli,  equal  in  brilliancy  of 
color  and  superior  in  detail  to  the  most  exquisite  miniature  extant. 
"We  understand  that  the  studio  of  Mr.  Backshell  has  been  honored  by 
the  visits  of  several  of  the  nobility  and  gentry,  \Yho  have  testified 
their  appreciation  of  the  invention  by  numerous  orders.  Licenses  for 
the  practice  of  the  invention  are  being  granted  throughout  the  king- 
dom. 
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Particulars  of  the  Steam  Frigate  General  Adnnrah 
Hull  built  by  Wm.  II.  Webb.     Machinery  by  Novelty  Iron  Works, 
New  York.     Intended  service,  Imperial  Russian  Navy. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 


stern  post,  above  the  spar  deck, 

303    feet 

6  inches 

Breadth  of  beam  at  midship  section, 

.•it     " 

6     " 

Depth  of  hold  to  berth  deck. 

18     " 

3     " 

"        spar     " 

33     " 

7     " 

Floor  limber,  at  throat — molded,  1  ft.  10  ins 

—sided,  IC  to  2c 

ins. 

Frames — apart  at  centres,  3  feet  2  inches. 

Length  of  engine  and  boiler  space, 

104     " 

Draft  of  water  at  load  line, 

23     " 

6     " 

"              below  pressure  and  rcvolut 

ons, 

22     " 

Area  of  immersed  midship  section  at  this  draft,   S3G  sq.  ft. 

Tonnage,  custom-house. 

4306  92-95. 

Contents  of  bunkers  in  tons  of  coal, 

650. 

Masts  and  rig — ship  rigged. 

Engine. — Two — Horizontal — Back  action. 

Diameter  of  cylinder, 

84  inches. 

Length  of  stroke. 

3  feet 

9     " 

Maximum  pressure  of  steam  in  pounds, 

20. 

Cut-oif- half  stroke. 

Maximum  revolutions  per  minute. 

52. 

Weight  of  engines. 

175  ions. 

Boilers — Six — Horizontal  tubular. 

Length  of  boilers. 

10     " 

3  inches. 

Breadth 

19  an 

d  22     •' 

Height          "          exclusive  of  steam  chimn 

cy, 

12     " 

6     " 

Weight  of    "          without  water. 

250  tons. 

Number  of  furnaces, 

as. 

Breadth 

2     " 

7     " 

Length  of  grate  bars, 

7'     " 

6     " 

Number  of  tubes. 

2760. 

Internal  diameter  of  tubes,     . 

3     " 

Length  of  tubes. 

7     " 

Heating  surface. 

21,000  sq.  ft. 

Diameter  of  smoke  pipe, 

11      " 

Height 

65     " 

Draft, 

Natural. 

Consumption  of  coal  per  hour,  maximum. 

4  tons. 

Pboi'eller. — 

Diameter  of  screw. 

19  feet 

Pitch 

31     " 

Length  of  blades, 

7     " 

Number       "                .                         , 

.     two. 

Geared — Direct  action. 

C.  H.  H. 
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Production  of  Engravings  by  Photography.'^ 

Tliere  .arc,  as  is  now  tolerably  well  known,  two  or  three  processes 
for  the  production  of  engravings  by  photography — the  chemical  agent 
in  them  being  tlie  bichromate  of  potash.  M.  Jobart  not  only  intro- 
duces a  material  new  for  this  special  purpose — but  he  has  shown  that 
the  well-known  material,  the  iodide  of  silver,  possesses  a  new  property 
which  renders  it  available  to  this  end.  A  lithographic  stone,  or  a  plate 
of  zinc,  is  covered  with  the  iodide  of  silver,  and  a  picture  obtained  upon 
it  in  the  usual  manner.  It  is  then  immediately  covered  with  a  thick 
solution  of  gum  arabic  mixed  with  lampblack  and  placed  aside  in  the 
dark.  AVhen  the  coating  of  gum  is  thoroughly  dry  the  stone  or  the 
zinc  plate  is  plunged  into  water.  The  parts  over  which  the  iodide  has 
been  decomposed  are  removed  with  tlic  gum,  and  all  those  parts  re- 
ceive the  lithographic  ink  readily,  while  the  other  parts  resist  it.  Thus 
the  stone  or  zinc  plate  is  at  once  prepared,  and,  says  M.  Jobart, — 
who  makes  this  communication  to  the  Academy  of  Sciences  of  Paris 
— we  obtain  thus  the  whites  pure  and  the  proofs  perfect  in  all  their 
details — but  the  operation  is  a  delicate  one. 


Mineral  Statistics  of  Great  Britain.'\ 

An  interesting  return  has  recently  been  published  by  order  of  tlie 
Lords  Commissioners  of  the  Treasury,  by  the  Museum  of  Practical 
Geology,  showing  the  quantity  of  mineral  ore  obtained  from  the  Bri- 
tish mineral  districts  during  the  past  year.  The  following  are  the 
principal  points  of  interest: — The  quantity  of  pig  iron  made  in  1857 
was  3,659,4:47  tons, — being  an  increase,  notwithstanding  the  depres- 
sion of  the  iron  trade,  of  73,070  tons  over  the  quantity  produced  in 
185G.  The  importations  of  tin  ore,  including  816  tons  from  our  colo- 
ny, Victoria,  amounted  during  the  past  year  to  4095  tons.  Under 
the  head  of  copper  there  is  considerable  difficulty  in  arriving  at  a  just 
estimate  of  the  produce,  from  the  circumstance  that  very  large  quan- 
tities are  purchased  by  private  contract,  alike  from  British  and 
Foreign  mines,  and  it  is  almost  impossible  to  separate  these.  It  is 
believed,  however,  that  this  has  been  more  closely  effected  in  the  pre- 
sent return  than  has  been  done  in  any  former  year.  The  purchases  of 
the  Copper  Company  in  Cornwall,  for  1857,  show  a  decrease  of  1414 
tons ;  and  those  in  Swansea,  of  840  tons  upon  the  previous  year.  The 
exports  have  been  in  1856,  22,863  tons;  and  in  1857,  25,241  tons. 
The  production  of  lead  has  been,  in  1856,  73,129  tons;  and  in  1857, 
69,266  tons;— of  silver  in  1856,  614,188  oz. ;  and  in  1857,  532,866 
oz.  The  importations  of  lead  exhibit  a  falling  off  of  about  3000  tons; 
and  of  foreign  silver  ores,  instead  of  6,636  tons,  the  quantity  brought 
into  this  country  in  1856,  we  only  imported  5190  tons, — being  a  de- 
crease of  1440  tons.  The  return  of  coal  production  is  a  remarkable 
test  of  the  depression  of  commerce  during  1857.    For  while  the  quan- 
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tity  produced  and  sold  in  1856  amounted  to  00,645,450  tons,  that  of 
1857  was  only  65,394,707  tons,— being  a  falling  off  of  1,250,743  tons. 
The  following  tables  show  the  values  of  the  mineral  and  metallic  pro- 
duce of  the  United  Kingdom  in  1857,  excepting  clays  and  stones : — 

MlXEKALS. 

Till  ore,               .                           .                           .  £   743,508 
Copper  ore, — tile  product  of  all  the  sales,  excluding 

foreign  ores,  but  iiiclniling  private  contract  (lUrcliases,  1,560.922     , 

Lead  ore  (containing  silver),                   .                           .  1,428,09S 

Zinc  ore,              .                           .                           •  30.982 

Iron  pyrites,                      -                         •                         •  63,804 

Arsenic,               .                           •                           •  "19 
Nickel  and  Cobalt,          .                         .                          .219 

Iron  ore,              .                           •                           •  5,265,304 

Coals,       ....  16,348,676 

Salt,                      .                           .                           .  506,720 

Barjtes  and  other  minerals,                      .                           .  12,500 

£  25,961,649 
Metals. 

Tin,                      .                          .  .                         £S67.6S0 

Copper,                             .                           .  .              2,166,900 

Lead,                     .                           .  .                          1,-523,8.52 

Silver,                                .                           .  •                 133,216 

Zinc,                      .                           .  .                             450,000 

Pig  iron,                           .                           .  •            12,838.560 

Other  metals,      .                           .  .                              125,500 


£  18,105,708 

The  returns  liavebcen  compiled  by  Mr.  R.  Hunt,  and  comprise  many 
details  of  considerable  interest. 
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Proceedings  of  the  Stated  Montldy  Mectimj,  July  21,  1859. 

John  C.  Cresson,  President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  from  the  American  Institute,  of  the  City  of  New  York, 
was  read. 

Donations  to  the  Library  were  received  from  the  Commissioners  of 
Patents,  the  Royal  Astronomical  Society,  and  the  Statistical  Society. 
London;  the  Catholic  University  of  Ireland,  Dublin ;  des  Oesterreich- 
ischen  Ingenieur-Vereines,  der  K.  K.  Geologischen  Reichsanstalt, 
der  K.  K.  Gcographischen  Gesellschaft,  Vienna,  Austria  ;  the  Board 
of  Arts  and  Manufactures  for  Lower  Canada,  Montreal,  Canada  ; 
Prof.  A.  D.  Bache,  U.  S.  Coast  Survey,  Washington,  D.  C. ;  Hon. 
David  Dale  Owen,  Little  Rock,  Arkansas ;  the  American  Institute,  City 
of  New  York  ;  the  North  Missouri  Railroad  Co.,  St.  Louis,  Missouri ; 
B.  H.  Latrobc,  Esq.,  C.  E.,  Baltimore,  Maryland  ;  the  Board  of  Water 
Commissioners  of  the  City  of  Detroit,  jMichigan  ;  the  N.  0.  Academy 
of  Science,  New  Orleans,  Louisiana;  the  Young  Men's  Mercantile 
Library  Association,  Pittsburgh,  Penna. ;  Messrs.  Jones,  White,  antl 
McCurdy,  Prof.  John  F.  Frazer,  and  the  Board  of  Trade,  Philada. 
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The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  June  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
ruinutes. 

One  resignation  of  membership  in  the  Institute  ivas  read  and  ac- 
cepted. 

Candidates  for  membership  in  the  Institute  (8)  were  proposed,  and 
the  candidates  (7)  proposed  at  the  last  meeting  were  duly  elected. 

The  President  made  a  brief  statement  relative  to  the  hail  storm  and 
tornado  which  passed  over  the  northern  part  of  the  City  on  the  after- 
noon of  July  20th. 

From  an  elevated  position  he  had  a  full  view  of  the  storm  when  dis- 
tant about  0  miles  to  the  N.  W.  A  portion  of  the  cloud,  apparently 
about  half  a  mile  wide,  appeared  pendant  from  the  main  body,  reach- 
ing to  the  ground  ;  within  this  chimney-like  column  there  was  evidently 
a  violent  upward  movement,  the  masses  of  cloud  being  carried  up  with 
great  velocity  as  soon  as  they  formed,  and  vivid  streaks  of  lightning 
traversed  vertically  near  the  centre  of  the  column. 

The  form  of  the  whole  cloud  was  that  of  an  enormous  mushroom, 
with  a  stem  more  than  2000  feet  in  diameter,  and  a  head  several  miles 
across. 

Mr.  Wm.  Stacey  exhibited  a  spring  balance,  designed  by  Mr.  Dana 
Bickford,  of  Westerly,  R.  I.,  as  a  substitute  for  the  weights  ordinarily 
used  to  balance  window  sashes ;  it  consists  of  a  coiled  spring  con- 
tained within  a  cylindrical  band,  to  which  its  outer  extremity  is  at- 
tached, whilst  its  inner  extremity  is  attached  to  a  fixed  pin,  about 
which  the  band  rotates ;  the  whole  is  mounted  in  a  box  which  is  in- 
tended to  be  let  into  the  window  frame  near  the  top  of  the  sash.  A  cord 
is  attached  by  one  end  to  the  sash,  whilst  the  other  is  attached  to  the 
band  enveloping  the  spring,  which  is  wound  up,  so  as  to  give  a  tension 
sufficient  to  balance  the  sash.  It  is  claimed  to  be  cheaper  than  the  old 
method,  as  no  boxing  is  required  for  the  weights. 

Also,  Mr.  A.  AV.  Decrow's  safety  alarm  drawer  lock,  which  can  be 
put  upon  an  ordinary  drawer  at  a  slight  expense.  The  alarm  is  ope- 
rated by  the  endeavor  to  open  the  drawer,  unless  three  projecting  pins 
on  the  under  side  of  the  drawer,  which  permit  of  combinations,  are 
moved  into  the  proper  positions  by  the  fingers  as  they  fall  upon  them  in 
the  act  of  pulling  the  drawer  outwards.  In  that  case,  the  drawer  opens 
Avithout  noise ;  but,  if  the  combination  is  not  the  proper  one,  a  catch, 
which  projects  upwards  within  the  drawer,  not  only  prevents  the  open- 
ing, but,  by  its  contact  with  the  containing  frame  of  the  drawer,  re- 
leases a  catch  which  sets  a  bell  ringing,  thus  notifying  the  proprietor. 

Messrs.  Code,  Hopper  &  Co.,  had  upon  the  exhibition  table,  for  in- 
spection and  trial  by  the  members,  a  spirometer  registering  to  the 
tenth  part  of  a  cubic  inch.  It  has  the  same  internal  mechanism  as  a 
dry  gas  metre,  and  is  a  handsome  specimen  of  their  manufacturing 
skill. 
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Improvements  in  the  Hanging  and  Arranging  of  Cylindrical,  Conical, 
or  Spiral  Steel  Railroad  Springs  for  Railway  Carriages, — being  a 
Communieation. — Patented  by  Williaji  Edward  Newton,  London, 
October  19tb,  1858.* 

This  invention  consists  in  arranging  cylindrical,  conical,  or  spiral 
steel  railroad  carriage  springs  in  groups  or  series  of  four  or  more 
springs,  placed  in  double  lines  vertically,  so  as  to  possess  the  length 
of  elastic  action  which  two  series  of  the  springs  would  have  if  placed 
the  one  above  the  other,  while  the  space  which  they  occupy  vertically  is 
very  much  less  thaii  they  would  require  if  the  springs  were  placed  in 
pairs,  one  above  the  other. 

Figure  1  shows,  in  side  elevation,  a  group  of  four  springs,  with 
the  stirrup  or  suspension-bracket  by  which  they  are  suspended,  and 
the  top  plates  or  caps  in  which  they  are  set;  and  figure  2  shows,  in 
side  elevation,  the  manner  of  arranging  and  hanging  the  springs,  in 
series  or  lines,  between  the  forward  and  after  pedestals  of  the  truck 
of  the  car. 

The  springs  represented  are  Gardiner's  conically  coiled  steel  sprincs, 
having  an  open  central  space  or  vertical  axis ;  and  the  suspension- 
brackets  or  bars  are  adapted  particularly  to  their  use,  but  will  answer 
for  any  other  cylindrical  spring. 

In  iig.  1,  s,  s',  are  the  two  lower  springs,  placed  small  end  down- 
wards, and  side  by  side,  their  upper  edges  being  parallel  with  each 
other.     Upon  the  upper  edge  or  periphery  of  the  spring  s,  is  placed 

*  From  Xewton*3  London  Joomal,  July,  1S59. 
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Fig.  1. 
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the  suspension-bracket  5,  having  its  cup  or  cap  to  fit  the  head  of  tlie 
spring ;  it  extends  downwards  by  the  side  of  the  spring  s,  to  i', — that 
is  to  say,  about  three-fourths  the  length  of  the  spring  s, — when  it  is 
bent  at  right  angles,  and  is  continued  in  a 
horizontal  direction  h",  (the  length  of  the 
largest  diameter  of  the  spring,)  to  form  a 
base  for  suspending  the  springe;  the  bra'cket 
then  turns  vertically  upwards,  as  at  b'", 
until  it  reaches  the  top  of  the  spring  s', 
when  it  again  becomes  horizontal,  so  as  to 
cover  with  its  cap  the  head  of  the  spring 
s'.  After  covering  the  head  of  the  spring 
s',  it  is  again  bent  downward  to  a  point  pa- 
rallel with  b",  when  it  is  again  bent  in  a 
.    '"'  '—'  hoi'izontal  direction,  to  form  a  base  for  sus- 

taining the  spring  c',  as  shown  by  the  dotted  lines,  which  indicate  the 
continuation  of  the  spring  c';  the  bracket  b,  b',  b",  b'",  is  then  turned 
upwards,  and  becomes  again  connected  with  b,  at  the  cup  or  cap  of 
the  spring  s.  The  two  pairs  of  springs  thus  arranged  stand  each  in 
the  angle  made  by  the  other,  so  that  their  caps  are  diagonal,  and  at 
right  angles  to  each  other.  The  two  lower  springs  $,  s',  are  carried  by 
a  plate  a,  on  the  lower  beam,  and  in  order  to  hold  them  securely  in 
place,  they  stand  on  conical  studs  or  short  vertical  pins.  The  lower 
horizontal  part  of  the  bracket  at  b",  should  just  be  so  far  above  the 
supporting  bar  a,  as  to  allow  the  springs  s,  s',  full  play,  that  is,  to 
shut  down  upon  the  spiral  coils ;  and  at  the  same  time,  the  cap  of  the 
two  springs  c,  c',  should  be  so  far  above  the  plate  that  crowns  the  springs 
s,  s',  as  to  allow  in  like  manner  the  spirals  of  c,  c',  to  shut  down  upon 
Fig.  2. 


each  other,  so  that,  by  this  means,  the  -whole  length  of  elastic  lever- 
age of  the  two  springs  c,  s,  is  attained,  while  the  vertical  space  which 
they  would  occupy  if  placed  one  directly  over  the  other,  is  reduced 
about  three-quarters  of  the  height  of  one  of  the  springs.  As  a  guard 
or  shield  to  the  springs,  a  tbin  iron  disc  of  boiler  plate  iron  is  placed 
upon  the  head  of  each  spring,  between  which  disc  and  the  under  sur- 
face of  the  crowning  cap  is  placed  thick  felting ;  the  cap  is  flanched 
to  receive  the  head  of  the  spring  and  disc  upon  it,  as  into  an  inverted 
cup,  by  which  means  the  springs  are  held  in  place  at  the  crowns  or 
top ;  the  upper  crown  plate  is  firmly  secured  to  the  proper  appendage 
under  the  car,  for  swinging  the  car  upon  the  springs. 
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Another  mode  of  carrying  out  the  same  principle  of  double  tiers  of 
springs  within  a  greatly  reduced  vertical  space,  is  by  placing  four  or 
more  springs  in  a  scries  or  line  upon  two  grouping  lever  bars,  one  above 
the  other,  between  the  pedestals  and  the  ends  of  the  bars,  having  their 
bearings  in  the  pedestals,  as  shown  at  fig.  2,  in  position  under  the  car 
at  d  and  c.  The  lower  lever  bar  e,  is  horizontal  and  straight,  except 
at  the  ends,  where  it  is  bent  obliquely  upwards,  and  again  horizontally, 
so  as  to  enter  the  pedestals  at  each  end,  and  rest  upon  the  top  plate 
of  the  journal  box,  as  at  e*,  e*.  It  is  secured  in  its  place  by  being  let 
into  a  recess,  or  by  a  projection  upon  its  under  side,  and  a  correspond- 
ing recess  in  the  pedestal  to  receive  the  projection.  Upon  the  upper 
surface  of  the  bar  e,  are  three  vertical  conical  studs,  upon  and  over 
which  studs  arc  placed  the  springs  8,  9,  10,  in  a  straight  line,  and 
under  the  side  timbers  of  the  truck  of  the  car;  this  bar  e,  should  be  a 
little  thicker  at  the  bent  parts,  to  give  it  strength,  as  shown.  Directly 
above  the  bar  e,  is  hung  the  other  lever  bar  d,  bent  alternately  up  and 
down ;  its  upper  parts  resting  upon  the  caps  of  the  springs  8,  9,  10, 
and  its  lower  parts  forming  a  support  for  the  two  upper  spi'ings,  11 
and  12,  of  the  group  which  are  placed  over  vertical  conical  studs  on 
the  bar.  The  crowns  or  caps  of  the  upper  springs  11,  12,  face  tho 
under  surface  of  the  side  timber  of  the  truck  or  car,  upon  cup  cast- 
ings and  discs,  which  rest  upon  the  springs  on  either  side.  The  last- 
mentioned  bar  c7,  has  its  ends  jut  within  the  arms  of  the  pedestals, 
where  it  is  held  so  as  to  have  no  lateral  motion,  and  so  as  to  permit 
the  required  play  within  the  pedestal  up  and  down;  the  ends  of  the 
bar  being  spread  to  very  nearly  the  space  between  the  arms  of  the 
pedestal,  to  avoid  lateral  motion. 


On  the  Relative  Values  of  CoJce  and  Coal  in  Locomotive  Unr/ines.* 
By  Benjamin  Fotheegill. 

(Continued  from  page  95.) 

There  yet  remains  the  question  of  the  durability  of  the  fire-boxes 
and  tubes  when  coal  is  used  instead  of  coke,  and  I  do  not  think  that 
I  could  offer  a  better  proof  of  the  superiority  of  coal  over  coke  in  this 
respect  also,  than  by  quoting  a  portion  of  a  report  which  I  made  ou 
this  important  subject  on  the  26th  of  May,  1858,  to  the  Locomotive 
Superintendent  of  the  Manchester,  SheiEeld,  and  Lincolnshire  Rail- 
way. The  engines  there  referred  to  were  built  in  accordance  with  Mr. 
Beattie's  patent  for  burning  coal  and  coke : — 

"  With  respect  to  the  durability  of  the  tubes  and  fire-boxes,  when 
coal  is  used  instead  of  coke,  I  consider  that  question  to  be  settled 
beyond  dispute  in  favor  of  the  former,  inasmuch  as  it  no  longer  remains 
a  matter  of  opinion  merely,  but  the  result  of  continuous  working  with 
coal  and  coke  demonstrates  beyond  all  doubt  that  not  only  is  coal  supe- 
rior to  coke  in  respect  to  heating  power,  and  consequently  decidedly 

*  from  the  Jour,  of  tlie  Society  of  Arts,  No.  339. 
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more  economical,  but  it  is  less  injurious  to  both  the  tubes  and  fire-boxes 
of  locomotive  engines  ;  as  a  proof  of  this  I  beg  to  append  a  copy  of 
a  tabular  statement  which  I  had  the  honor  of  laying  before  the  directors 
of  the  London  and  South  Western  Railway  in  the  month  of  March, 
1856,  showing  the  average  duration  of  a  set  of  tubes  in  their  locomo- 
tive engines  when  coke  alone  was  used.  At  that  time  as  well  as  in  the 
latter  part  of  1855,  after  I  had  made  a  series  of  experiments  with  cDke 
and  coal,  I  came  to  the  conclusion  that  the  tubes  and  fire-boxes  would 
sustain  less  injury  by  the  use  of  coal  than  coke,  and  although  one  of 
their  coal  engines  had  then  run  but  51,300  miles  and  no  really  appreci- 
able depreciation  had  taken  place  in  either  fire-box  or  tubes,  I  saw 
sufficient  to  warrant  mo  in  concluding  that  the  life  of  a  set  of  tubes, 
as  well  as  that  of  the  fire-box,  would  be  considerably  prolonged  by 
the  use  of  coal  instead  of  coke.  Time  has  proved  that  the  opinion  I 
then  formed  was  a  correct  one,  inasmuch  as  I  have,  up  to  the  present, 
moment,  carefully  watched  the  effects  produced  on  the  fire-boxes  and 
tubes  of  the  locomotive  engines  on  the  London  and  South-Western 
Railway ;  and  taking  two  of  their  engines  which  I  have  examined,  where 
even  part  coke  and  part  coal  have  been  used  up  to  the  commencement 
of  the  present  month,  you  will  perceive  the  amazing  difference  in  favor 
of  coal  when  you  compare  the  results  with  the  tabulated  statement 
copied  from  my  printed  Report,  dated  March  25th,  1856. 

Miles  Run  by  the  Undermentioned  Coke  Engines,  with  One  Set  of  Tubes,  on  the 
London  and  South  Western  Railway. 


Working  Pressure  of  Steam. 

Name  of  Engine. 

Miles  run. 

100  pounds, 

Volcano, 

118,978 

100         "           .              .      " 

Stromboli,    . 

127,8.10 

100         " 

Vulcan, 

128,947 

100         " 

Milo, 

104,627 

100         " 

Etna,     . 

105,985 

90         " 

Ruby, 

101,905 

90 

Serpent, 

92,048 

80 

Medusa, 

10G,590 

100 

Windsor, 

99,907 

100         " 

Mercury,     . 

73,100 

80 

Fire  King, 

102,258 

80 

Mazeppa, 

89,059 

100 

Sussex, 

99,624 

100          " 

Mars, 

103,257 

100 

Comet, 

97,201 

80          " 

Hawl<, 

74,955 

80 

Aclieron, 

87,7.59 

100 

Test, 

76,182 

100 

Stour,    . 

69,688 

100 

Rocklia, 

86,469 

100 

Avon,     . 

78,785 

100          " 

Trent, 

65,634 

100          " 

Frome, 

83,108 

Aver 

age  duration  of  t 

[ibes 

94,518 

miles. 

"  From  the  above  table  you  will  perceive  the  average  duration  of  a 
set  of  tubes  was  94,518,  whilst  in  the  two  engines  I  have  referred  to, 
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■where  coal  and  coke  have  been  used,  one  of  them  has  run  154,955 
miles,  and  is  now  carrying  120  pounds  pressure  of  steam,  none  of  the 
tubes  having  failed,  and  they  are  still  in  good  working  condition,  and 
I  am  unable  to  say  how  much  longer  they  ■will  last.  The  other  engine 
has  run  137,676  miles,  and  I  have  had  two  of  her  tubes  sent  to  my 
office  in  Queen's  Chambers,  Manchester,  which  you  can  see  at  any 
time. 

"  I  personally  paid  a  visit  to  the  works  at  Nine  Elms  and  examined 
these  engines ;  and,  bear  in  mind,  that  although  a  portion  of  the  fuel 
used  in  these  engines  is  coke,  yet  the  tubes  I  now  refer  to  have  only 
worn  to  the  extent  of  three  wire  gauges  in  thickness  ;  they  were  ordered 
and  made  to  No.  13  wire  gauge,  and  are  now  No.  16  wire  gauge. 

"  No  doubt  exists  in  my  mind  that  the  principal  portion  of  this 
amount  of  reduction  in  thickness  is  attributable  to  the  cutting  action 
of  the  coke,  and  not  to  the  eifect  of  any  deterioration  produced  by  the 
action  of  the  coal.  AVith  regard  to  the  effect  on  the  fire-box  of  the 
latter  engine,  the  back,  sides,  and  crown,  are  3'j  of  an  inch  less  than 
their  original  thickness,  namely,  h  an  inch  ;  the  tube-plate  has  been 
reduced  ^'g  of  an  inch,  the  original  thickness  being  f  of  an  inch. 
From  these  facts  you  will  be  able  to  draw  your  own  conclusions — they 
speak  for  themselves — for  in  one  case,  where  coke  alone  was  used,  you 
Lave  an  average  (taken  from  the  Company's  books)  of  94,518  miles 
as  the  life  of  a  set  of  tubes,  whilst  in  the  other,  where  coke  and  coal 
are  used  on  the  same  railway,  and  working  similar  trains,  you  have 
154,955  miles  run  in  the  one  case,  and  137,676  miles  in  the  other, 
and  the  tubes  still  in  good  working  condition. 

"  I  have  given  you  these  facts  as  a  sample  of  the  results  when  coke 
and  coal  are  used,  because  the  fuel  you  are  using  in  your  engines  is 
of  a  similar  character ;  but  1  am  prepared  to  prove  that  were  your 
engines  constructed  to  burn  coal  alone,  tlie  iire-boxes  and  tubes  would 
be  protected  from  the  cutting  action  of  the  coke,  and  greater  dura- 
bility, much  beyond  the  mileage  I  have  reported  for  coke  and  coal, 
would  be  the  result.  I  am  not  ignorant  respecting  the  argument  that 
some  persons  have  advanced  as  to  coal  containing  a  greater  amount 
of  sulphur  than  coke;  this  is  a  fallacy  which  I  have  had  proved  beyond 
doubt,  and  therefore  I  hesitate  not  to  give  you  a  strong  opinion  in 
favor  of  coal,  for  instead  of  its  proving  destructive  to  fire-boxes,  tubes, 
or  smoke-boxes,  the  result  of  my  observations  and  experiments  joroves 
the  contrary. " 

In  further  confirmation  of  the  increased  durability  of  the  tubes,  I 
beg  to  state  that  the  mileage  of  another  engine  of  the  same  class  as 
the  two  referred  to,  and  burning  a  mixture  of  coke  and  coal,  amounts 
to  181,589  miles,  and  the  tubes  are  still  in  good  condition,  and  work- 
ing at  a  pressure  of  120  pounds  to  the  square  inch. 

In  conclusion  I  beg  to  remark,  that  previously  to  the  year  1853, 
several  attempts  had  been  made  by  different  individuals  to  introduce 
coal  as  a  substitute  for  coke  in  locomotive  engines,  but  from  various 
causes  they  did  not  persevere  in  developing  its  true  commercial  value, 
and  I  would  take  this  opportunity  of  stating  that  the  credit  of  this 

13» 
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important  saving  in  railway  expenditure  is  due  to  the  skill  and  per- 
severing industry  of  ilr.  Joseph  Beattie. 
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Discussion. — The  Secretary  read  the  following  communication, 
ceived  from 
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Mr.  D.  K.  Clarke,  who  says — I  perfectly  agree  with  Mr.  Fother- 
gill  ill  assigning  to  Mr.  Beattie  the  honorable  position  of  pioneer  in 
the  successful  practical  introduction  of  coal  as  a  substitute  for  coke 
in  locomotive  engines,  as  there  can  be  no  question  that,  by  his  perse- 
vering efforts,  he  first  succeeded  in  fairly  arousing  public  attention  to 
the  real  magnitude  and  importance  of  the  economy  in  working  ex- 
penses in  railways  that  might  be  effected  by  the  general  use  of  coal 
as  fuel.  I  believe  that  from  this  source  of  economy  alone  an  addition 
of  nearly  1  per  cent,  may  be  made  to  the  dividends  on  the  original 
share  capital  of  railways,  taking  one  with  the  other,  with  the  reduced 
tear  and  wear  of  locomotives  so  ably  pointed  out  by  Mr.  Fothergill. 
I  think,  however,  that  the  mode  adopted  in  the  paper,  of  illustrating 
the  saving  in  cost  effected  by  the  substitution  of  coal  for  coke  is  open 
to  criticism,  and  does  not  place  the  question  on  its  proper  basis.  It  is 
true  that  the  quantity  of  coke  manufactured  from  a  given  weight  of 
coal  weighs  only  two-thirds  of  the  orignal  coal  so  consumed,  and  that 
1|  tons  of  coking  coal  make  only  1  ton  of  coke.  But  in  seeking  to 
establish  this  ratio  of  3  to  2  as  the  measure  of  saving,  that  is,  that  the 
cost  of  fuel  is  reduced  one-third  in  dispensing  with  the  coking  process, 
it  is  overlooked  that  coking  coal,  as  coal,  is  not  the  proper  fuel  for  loco- 
motives, and  that  therefore  the  calculation  of  saving  should  be  based, 
not  upon  the  relative  quantities  of  coking  coal  and  of  coke  made  from 
it,  but  upon  the  relative  prices  and  efiSciency  of  proper  locomotive  coal 
and  coke.  This  ratio  is  necessarily  very  variable,  as  it  is  aflected  by 
cost  of  transport  and  other  elements.  For  instance,  on  one  metro- 
politan line,  whilst  coking  coal  costs  12s.  6d.  per  ton,  and  the  coke 
made  from  it  costs  18s.  6d.,  other  coal,  suitable  for  locomotive  uses, 
costs  as  much  as  153.  per  ton.  On  another  line,  whilst  the  cost  of  coke 
is  23s.  per  ton,  the  coal  suited  for  locomotives  costs  20s.  per  ton,  or 
only  13  per  cent.  less.  Again,  take  the  North  Eastern  Railway  at 
Newcastle,  the  difference  of  the  cost  of  coke  at  from  8s.  to  lis.,  and 
locomotive  coal,  at  7s.  per  ton,  is  so  inconsiderable  as  to  scarcely  make 
it  worth  while  to  use  coal  on  that  line.  Notwithstanding  such  local 
approximations  in  cost,  there  can  be  no  doubt  of  the  economical  im- 
portance of  the  question  before  the  meeting.  Again,  in  the  compari- 
son of  the  coal-burning  engines  with  the  coke-burning  engines  of  the 
South  Western  Railway  no  allowance  has  been  made  for  the  benefit 
of  heating  the  feed-water  in  the  former,  as  against  the  use  of  cold 
water  in  the  latter ;  whereas  my  own  experience  with  Mr.  Beattie's 
engine,  the  Canute,  showed  a  most  material  increase  in  the  consump- 
tion of  coal  when  the  feed-water  was  not  heated.  The  following  were 
the  results  I  obtained  from  the  engine  with  hot  and  cold  water  respect- 
ively :— 


Coal  consumed 

Temperature 

Average  train. 

per  mile. 

of  feed-water. 

With  heated  water. 

1 L  carriages. 

17-1  lbs. 

191  deg. 

With  cold  water, 

11 

240    " 

56    " 

Showing  an  increase  of  6-6  lbs.  of  coal  per  mile,  by  using  the  feed- 
water  cold,  as  was  done  in  the  coke-burning  trials  recorded  by  Mr. 
Fothergill.    The  coke  value  would  therefore  be  16  ft)s.  per  mile,  and 


152  Civil  Engineering. 

not  11  or  12  lbs.,  as  assumed  in  the  paper,  for  comparison  with  the 
coke-burnint;;  engines.  The  hirge  extra  consumption  of  coal,  by  shut- 
ting off  the  heating  apparatus,  is  no  doubt  greater  in  proportion  than 
wouhl  be  deducible  from  the  I^nown  constituent  heat  of  steam  and 
water;  but  it  is  caused  also  by  tlie  less  favorable  working  conditions 
of  the  engine  involved  in  the  use  of  cold  water.  I  hope  on  another 
occasion,  to  bring  the  results  of  my  own  practice  in  coal-burning  with- 
out smoke  before  the  Society. 

The  Chairman  said  the  paper  they  had  heard  was  a  very  interest- 
ing one,  and  reduced  itself  to  this : — Mr.  Fothergill  proposed  to  es- 
tablish that  which  appeared  to  be  a  very  simple  proposition,  namely, 
that  the  whole  was  greater  than  its  part ;  in  other  words,  that  coal 
which  contained  all  the  elements  of  combustion  and  locomotive  power 
■was  more  effectual  than  the  same  coal  when  deprived  of  some  of  its 
elements  and  converted  into  coke.  It  was  a  most  important  subject, 
not  only  to  railway  companies,  but  also  to  the  public  at  large,  who 
must  derive  great  advantages  from  the  enormous  saving  in  the  expendi- 
ture for  fuel,  which  Mr.  Fothergill  had  pointed  out,  and  his  arguments 
appeared  to  have  great  plausibility.  lie  (the  Chairman)  would  now 
be  happy  to  hear  the  opinions  of  gentlemen  present,  whom  he  knew 
to  be  well  acquainted  with  the  subject. 

Mr.  Gkantiiaji  had  listened  with  great  pleasure  to  Mr.  Fothorgill's 
paper,  as  treating  of  a  subject  of  very  great  importance,  not  only  in 
a  scientific  point  of  view,  but  also  as  afiecting  the  dividends  upon  rail- 
way property.  He  must  confess  that  his  friend's  paper  had  a  little 
diaappointed  him  upon  one  or  two  points,  and  if  it  should  be  agreed 
that  some  matters  of  importance  had  been  omitted,  he  would  call  upon 
the  Society  to  award  a  gentle  punishment  to  Mr.  Fothergill,  by  ask- 
ing him  to  read  a  further  paper  upon  the  same  subject.  He  would,  in 
the  first  place,  call  Mr.  Fothcrgill's  attention  to  what  he  considered 
an  important  omission  in  his  paper,  he  not  having  stated  whether  he 
employed  the  hot  water  apparatus  in  the  coke-burning  engines,  as 
well  as  in  those  burning  coal.  Perhaps  Mr.  Fothergill  would  be  good 
enough  to  enlighten  them  upon  that  subject.  He  would  also  ask  him 
whether  he  had  considered  the  question  of  the  blast  in  the  coke  and 
coal-burning  engines,  as  he  was  of  opinion  that  a  much  greater  heat 
would  be  found  in  the  smoke-boxes  of  the  latter,  than  of  the  former, 
and  less  blast  would  therefore  be  required.  That  was  an  important 
point.  Mr.  Fothergill  had  stated  that  the  wear  and  tear  of  the  tubes 
of  the  boiler  was  very  much  less  in  the  coal  than  in  the  coke-burning 
engines.  That  fully  corresponded  with  his  own  experience;  but  there 
was  another  clement  to  be  considered,  viz :,  the  first  cost  of  this  par- 
ticular description  of  engine.  There  might  be  a  question  whether  the 
first  cost  of  the  engine,  whicih  appeared  to  be  an  expensive  one,  did 
more  than  make  up  for  the  difference  in  the  wear  and  tear  under  the 
two  systems.  He  did  not  say  this  with  a  view  to  depreciate  the  state- 
ments made  in  the  paper,  for  he  was  an  ardent  admirer  of  the  use  of 
coal  in  locomotives.  There  was  also  another  very  important  question 
— viz :  the  heat  of  the  gases  in  the  smoke-box.  He  was  afraid  that 
railway  engineers  had  overlooked  this  too  much,  and  he  feared  also 
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that  those  who  had  made  experiments  upon  the  suLject  had  made  some 
mistakes.  He  had  lately  taken  pains  to  make  inquiries  of  some  of 
the  leading  engineers  as  to  the  heat  in  the  smoke-boxes  of  locomotives, 
and  the  answer  he  got  generally  was,  that  experiments  had  been  tried, 
and  that  the  temperature  had  been  reduced  as  low  as  300  deg.  of  heat; 
others  had  informed  him  that  it  was  about  400  deg.  of  heat  in  the 
smoke-box.  A  curious  experiment  had  been  tried  in  his  own  neighbor- 
hood, where  a  thermometer  had  been  let  down  into  the  smoke-box, 
the  bulb  of  the  mercury  going  into  the  box  for  some  distance,  and  the 
scale  being  in  sight  of  the  engineer.  When  the  engine  was  standing 
at  the  station  the  thermomter  recorded  300  deg.,  but  it  had  no  sooner 
started  than  the  thermometer  fell  to  150  deg.  This  gave  rise  to  some 
speculation  as  to  the  cause  of  this  wonderful  phenomenon,  and  many 
theories  w^ould,  perhaps,  have  been  founded  upon  it ;  but  the  whole 
was  easily  explained  by  the  fact  that  round  the  thermometer  there 
■was  a  space,  so  that  when  the  engine  was  put  in  motion,  and  the  blast 
came  into  operation,  the  cold  air  struck  upon  the  bulb  of  the  thermo- 
meter, and  lowered  the  temperature  of  the  mercury.  He  believed  the 
temperature  of  the  fire-box  would  be  much  aficcted  by  the  use  of  coal, 
and  he  was  sorry  that  Mr.  Fothergill  had  not  brought  that  subject 
forward  as  an  element  in  his  experiments.  Within  the  last  few  weeks 
he  had  been  called  upon  to  try  some  experiments  upon  locomotive 
engines  in  connexion  with  a  subject  which  he  was  happy  to  see  illus- 
trated by  some  specimens  upon  the  table  that  evening,  which  he  hoped 
would  come  before  the  Society  at  a  future  time  in  a  more  connected 
form.  Referring  to  these  specimens  of  spiral  hcat-diffusers,  Mr.  Gran- 
tham went  on  to  explain  that  the  glass  tubes  shown,  represented  the 
tubes  of  a  boiler,  and  contained  a  spiral  bar  of  metal.  This  was  the 
invention  in  the  first  instance  of  Mr.  Duncan,  a  gentleman  of  con- 
siderable scientific  attainments,  who  took  out  a  special  patent  for  it. 
Their  mutual  friend,  Mr.  Charles  Wye  Williams,  whose  name  was 
honorably  known  to  the  Society,  without  being  aware  of  these  ex- 
periments, was  making  others  in  the  most  accurate  manner  of  his  own 
upon  the  same  subject,  and  on  an  extensive  scale.  ]Mr.  Wye  Williams' 
apparatus  was  also  the  subject  of  a  patent ;  and  as  these  patents  clashed 
with  each  other,  and  there  were  points  in  each  which  the  other  party 
thought  desirable  to  be  retained,  they  .amalgamated  their  interest,  and 
the  invention  was  now  known  under  the  designation  of  Duncan,  Gwynne 
and  C.  Wye  Williams'  heat-diifusers.  Mr.  Grantham  proceeded  to 
detail  the  results  of  experiments  made  with  the  heat-dift'users  as  re- 
corded by  Gauntlett's  pyrometer.  The  diffuscrs  were  placed  in  the 
tubes  of  the  boiler,  and  he  knew  from  experiment  that  they  reduced 
the  heat  in  the  smoke-box  prodigiouslj^,  probably  200  or  400  deg.  The 
indication  of  the  pyrometer  with  the  heat-diifusers  was  800  deg.  in 
the  smoke-box,  and  he  believed  it  would  have  risen  to  1000  or  1200 
deg.  if  the  heat-diffusers  had  not  been  in  use.  He  had  every  reason 
to  suppose  that  if  coke  had  been  used  in  the  engine  instead  of  coal, 
the  heat  in  the  smoke-box  would  have  been  less.  If,  therefore,  Mr. 
Beattie's  or  any  other  coal-burning  engine  had  this  enormous  tempera- 
ture in  the  smoke-box,  it  was  evident  that  there  was  room  for  improve- 
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ment  in  that  respect,  and  it  was  another  item  in  favor  of  coal  if  these 
deductions  were  correct.  He  would  state  in  passing  that  the  heat- 
diffusers  above  alluded  to,  promised  very  good  results,  the  first  trials 
showing  nearly  20  per  cent,  of  giiin,  and  one  of  the  practical  difSculties 
in  using  them,  viz:  the  supposed  tendency  in  the  tubes  to  become 
closed  with  ashes,  had  not  taken  place.  Looking  at  the  title  of  the 
paper,  he  regretted  that  Mr.  Fothergill  had  confined  his  observations 
to  one  system  only,  as  ho  was  aware  that  he  had  an  abundant  store 
of  information  upon  the  burning  of  coal  under  other  circumstances. 
He  did  not  say  this  to  detract  in  any  way  from  the  merits  of  Mr. 
Beattie's  improvements.  That  gentleman  had  courageously  faced  the 
question,  and  was  the  first  to  direct  public  attention  to  it.  He  (Mr. 
Grantham)  had,  however,  great  hopes  that  some  simpler  means  than 
those  introduced  by  Mr.  Beattie  would  be  adopted.  For  a  great  many 
years  he  (Mr.  Grantliam)  bad  attended  the  experiments  of  Mr.  Wye 
Williams,  and  had  been  a  party  to  most  of  the  investigations  made  by 
that  gentleman  upon  the  combustion  of  coal,  and  from  tlie  e.xperience 
thus  derived  he  was  of  opinion  that  the  operations  so  necessary  in  this 
matter  would  be  carried  on  by  a  simpler  engine  than  that  of  Mr. 
Beattie — combining,  it  might  be,  many  of  his  contrivances,  but  doing 
away  with  a  great  deal  that  was  complex. 

("To  be  Continued.) 


On  the  Co-efficients  of  Elasticity  and  Rupture  in  Wrought  Iron,  in 
•   relation  to  the  volume  of  the  metallic  mass,  its  metallurgie  treatment, 

and  the  axial  direction  of  its  constituent  crystals.*    By  E..  Mallet, 

M.  Inst.  C.  E. 

(Continued  from  Vol.  xxxvii,  page  397.) 

Discussion. — It  was  explained  that  Tredgold  and  other  experiment- 
ers only  gave  the  absolute  forces  which  would  tear  a  bar  asunder.  In 
the  present  investigation  an  endeavor  had  been  made  to  ascertain  the 
amount  of  permanent  elasticity  possessed  by  the  metal,  as  well  as  the 
point  at  which  it  would  become  actually  ruptured. 

It  was  contended  that  the  drawings  exhibited  gave  a  very  imperfect 
representation  of  the  piling  of  the  iron  for  large  forgings,  and  that 
hence  the  author  had  been  led  to  draw  erroneous  conclusions.  With 
regard  to  the  manufacture  of  the  two  monster  mortars,  36  inches  in 
diameter,  and  capable  of  throwing  a  ball  weighing  about  30  cwt.,  it 
was  remarked  that  their  merits  as  forgings  were  extraordinary.  At 
first,  owing  to  large  rents  in  the  centre  of  the  core,  the  forgings  were 
failures,  but  after  a  little  experience  had  been  gained,  the  second  forg- 
ings were  quite  successful. .  In  the  manufacture  of  these  monster  guns 
they  were  built  up  in  seven  distinct  layers,  the  forging  occupying 
seven  weeks.  So  far  from  any  deterioration  or  crystallization  taking 
place,  the  metal  was  improved  by  its  long-continued  heating  and  work- 
ing ;  and  the  metal  in  the  heart  of  the  gun  was  found  to  be  of  greater 
strength  than  the  bar  iron  of  which  it  was  composed,  being  perfectly 
homogeneous,  strong,  and  tough.    A  series  of  experiments  for  testing 

*  From  the  LoDdoa  Civ.  Eng.  and  Arch.  Jour.,  April,  1S59. 
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the  correctness  of  the  process  showed  that  the  ordinary  manufacture 
of  bar  iron,  by  working  and  re-working  several  times,  had  its  limits. 
As  a  proof  that  the  deductions  in  the  Paper  were  incorrect,  it  was 
asserted  that  engineers  had  one  universal  rule  for  the  manufacture  of 
forgings,  whether  large  or  small,  and  it  was  not  found  that  the  shafts 
of  1000  n.  p.  engines  were  more  liable  to  fracture  than  those  of  100  H.  p. 
This  was  practical  evidence  that  the  metal  was  not  more  deteriorated 
in  large  forgings  than  in  small  from  the  length  of  time  it  was  exposed 
to  the  action  of  the  fire ;  indeed  no  one  portion  was  so  exposed  for 
any  great  length  of  time.  It  was  urged  that  scrap  iron,  or  any  other 
highly  refined  iron,  was  the  worst  material  for  the  construction  of  large 
forgings.  It  was  considered  that  a  strong,  fibrous,  fresh-puddled  iron 
was  superior  in  every  respect,  as  the  ordinary  workings  required  in 
the  process  of  forging  would  be  sufficient  to  improve  it  to  the  average 
maximum  of  strength  ;  whereas,  a  highly  refined  iron  had  already 
reached  the  highest  point  as  regarded  strength,  so  that  it  was  more 
likely  to  be  injuted  by  additional  working.  There  was  another  reason 
why  scrap  iron  should  not  be  used  for  the  manufacture  of  forgings. 
Scrap  iron  was  composed  of  many  different  qualities  of  iron,  all  having 
their  own  special  welding  points.  When  worked  together,  one  portion 
which  was  less  refined  was  too  much  heated,  and  consequently  dete- 
riorated before  the  more  highly  refined  portions  were  at  a  welding 
heat;  so  that  there  was  the  difiiculty  either  of  burning  the  one,  or  of 
being  unable  to  weld  the  other.  Again,  the  specimens  selected  by  the 
author  for  trial,  and  which  he  said  were  weaker  than  the  original 
iron  composing  the  forging,  were  not  taken  off  in  the  direction  in  which 
the  fibre  was  laid  for  strength — in  which  it  was  intended  that  the  strain 
should  be  borne.  Now,  forge  masters  always  laid  the  grain  of  the 
metal  in  the  direction  in  which  the  strain  would  ultimately  be  applied ; 
whereas  the  samples  experimented  upon,  had  been  cut  transversely  to 
that  direction. 

With  regard  to  the  new  material,  "puddled  steel,"  it  was  believed 
that  it  was  destined  to  work  a  complete  revolution  in  almost  all  mat- 
ters in  which  iron  had  hitherto  been  used.  It  had  been  proved  to  pos- 
sess at  least  double  the  tensile  strength  of  the  best  wrought  iron,  and 
the  elastic  limit  of  the  material  was  also  greater  in  proportion  to  the 
breaking  strain.  A  piece  of  this  material  had  been  subjected  to  a  strain 
of  32  tons  per  square  inch  for  seventeen  consecutive  hours  without  ex- 
hibiting the  slightest  appearance  of  elongation.  Subsequently,  a  bar 
4  feet  in  length  and  1  inch  by  y^gths  inch  in  section,  had  been  exposed 
to  a  strain  of  45  tons  per  square  inch,  when  it  was  found  that  an  elonga- 
tion of  Jyths  of  an  inch  had  taken  place.  Upon  the  weight  being 
removed  igths  of  this  elongation  were  recovered,  showing  that  the 
elasticity  of  the  material  had  not  been  destroyed.  On  another  occa- 
sion the  elongation  amounted  to  jVa'-^^^  ^^  ^^  inch,  and  returned  to 
f'j'gths  of  an  inch.  Upon  a  second  application  of  a  strain  of  50  tons 
per  square  inch  the  bar  was  broken,  the  elongation  having  been  ^^^'^gths 
of  an  inch.  In  other  experiments  the  bars  broke  at  55,  56,  and  60 
tons,  and  one  bore  the  enormous  strain  of  87  tons  per  square  inch. 
To  attain  this  favorable  result,  which  it  was  believed  might  eventually 
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be  accomplislicd  as  a  rule,  it  was  essential  that  great  care  should  be 
taken  iu  the  selection  of  the  materials,  and  great  pains  in  the  manu- 
facture. It  was  entirely  a  question  of  good  workmanship  and  good 
machinery;  and  a  new  manufacture  of  this  sort  would,  for  years  to 
come,  require  the  utmost  attention  and  solicitude.  In  Germany,  where 
this  great  improvement  in  metallurgy  had  been  first  introduced,  a  large 
number  of  manufacturers  commenced  making  puddled  steel;  the'con- 
sequence  had  been  that  an  amount  of  bad  material  had  been  thrown 
upon  the  market,  which  had  brought  puddled  steel  into  disrepute  for 
a  time,  and  from  which  it  had  scarcely  yet  recovered.  This  was  to  bo 
feared  in  this  country  when  the  German  patent  had  expired. 

It  was  further  contended,  that  if  the  calculations  in  the  paper  had 
been  based  upon  forgings  faggotted  in  the  manner  delineated  in  the 
drawings,  they  were  of  little  practical  utility.  It  was  stated  that  large 
forgings  weighing  20  tons,  and  measuring  24  inches  in  diameter,  for 
engines  of  1000  ii.  p.,  were  now  made  at  several  places  in  England, 
without  flaw  or  defect,  except  perhaps  a  small  sand  speck  upon  the 
surface,  which  was  not  of  any  consequence.  When  Nasmytb's  ham- 
mer was  first  introduced,  the  plan  was  suggested  of  having  the  lower 
forge  block  made  of  a  V  shape,  and  the  bottom  part  of  the  hammer 
so  small  as  to  strike  only  upon  the  upper  centre  of  the  periphery  of 
the  forged  piece.  The  mass  was  thus  struck  in  three  places,  and  the 
tendency  was  to  force  the  material  to  the  centre,  so  as  in  fact  to  ren- 
der the  heart  as  solid  and  homogeneous  as  the  other  portions. 

In  reply  to  an  inquiry  as  to  whetlier  the  rents  in  large  iron  forgings, 
spoken  of  in  the  paper,  would  not  also  be  liable  to  occur  equally  iu 
the  puddled  steel,  it  was  said,  that  in  forgings  of  iron  large  crystals 
or  grains  were  developed,  which  would  not  be  the  case  in  similar  masses 
of  puddled  steel ;  and  that  in  the  latter  the  aggregation  of  grains  or 
crystals  was  not  increased  by  the  agglomeration  of  the  mass.  These 
rents  might  be  accounted  for  by  the  diflcrential  contraction  of  the 
metal.  In  the  principal  case  referred  to,  the  outside  of  the  collar, 
which  was  4  feet  in  diameter,  cooled  more  quickly  than  the  remainder 
of  the  forging,  and  these  internal  rents  took  place  after  it  had  left 
the  hammerman's  hand.  It  was  stated  that  plates  of  puddled  steel  had 
already  been  supplied  from  the  Mersey  works  for  twenty-one  vessels, 
some  of  them  250  tons  burthen  and  38  feet  beam.  The  thickness  of 
the  plates  for  the  vessels  for  Indian  river  navigation  was  one-eighth 
of  an  inch,  and  none  had  yet  been  made,  or  called  for  as  a  mei'can- 
tile  commodity,  of  greater  thickness. 

In  conclusion,  a  hope  was  expressed  that  on  an  early  occasion  the 
subject  of  puddled  steel  would  be  again  brought  under  the  notice  of 
the  Institution ;  for,  if  it  possessed  the  qualities  ascribed  to  it,  it  was 
worthy  of  the  most  careful  consideration  of  engineers,  who  had  to  de- 
sign large  railway  structures,  as  well  as  for  other  purposes.  In  India 
and  distant  colonies,  to  which  so  much  material  had  necessarily  to  be 
transported  for  public  works,  anything  which  would  tend  to  reduce  the 
weight  to  be  carried,  and  consequently  the  freight,  was  a  point  of  the 
highest  importance.  The  Institution  was  therefore  under  great  obli- 
gation to  the  author  for  having  elicited  this  information. 
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List  of  American  Patents  which  issued  prom  Jdne  14,  to  July  5,  1859, 

CinclcsiveJ  with  Exemplifications. 

JUNE  14. 

93.  Wjismsa  Machixe;  Pleasant  Armstrong,  Camden,  Alabama. 

Claim — 1st,  The  arrangement  of  the  complete  stationary  rounds  of  the  convex  ewing  frame,  on  two  semi- 
circular lines  of  different  diameters,  so  that  the  rollers  on  the  eniallest  semicircle  shall  stand  above  and  oppo- 
site llie  spaces  between  the  rollers  on  the  largest  semicircle,  in  combination  with  the  arrangement  ol  the 
Btationary  rounds  of  the  concave.  2d,  The  arranjjemunt  of  two  auxiliary  treadle  standards  with  the  main 
staudiirds  of  the  tub,  in  the  manner  described. 

94.  Machdte  for  Printing  Addresses,  &c.;  John  A.  Barrington,  Fredericktown,  Ohio. 

Claim — Ist,  A  cylinder,  constmcted  with  grooved  pins,  or  their  equivalents,  for  holding  forms  of  tjrpe, 
presenting  them  at  a  proper  jioiiit,  to  perform  the  office  of  printing,  and  after%vards  allowing  them  to  be  de- 
livered from  the  cylinder.  2tl,  In  combination  with  the  cylinder,  1  claim  the  ribs,  arranged  upon  an  endless 
chain  in  such  manner  as  to  receive  the  forms  of  type.  3d,  Securing  the  forms  within  the  ribs,  in  such  man- 
ner as  to  present  said  forms  properly  for  printing,  by  means  of  the  follower,  catch,  and  spring.  4th,  A^'usting 
the  tbrms  of  type  for  printing  and  delivering  them  from  tlie  cylinder  after  printing,  by  means  of  a  recipro- 
cating bar.  5th,  The  inclined  feed  wheel,  cnnstructi.d  with  adjustable  spring  conveyors,  and  operating  aa 
described.  6th,  Regulating  and  adjusting  the  speed  of  the  endless  apron  by  means  of  the  inclined  disc,  fric- 
tion wheel.  Bet-screws,  and  crank  screw. 
96.  <Jacoe  for  SIbascrixg  the  Pressure  of  Flitd;  Victor  Beaumont,  City  of  New  York. 

Claim — Ist,  So  arranging  respectively  dome-shaped  clastic  discs  of  one  or  more  spring  chambers  in  pres- 
.«i«rc  gauges,  as  that  the  pressure  of  steam,  or  other  fluid,  within  said  chamber  is  indicated  by  the  motion  of 
the  disc  or  plate,  which  presents  its  convexity  to  the  pressure.  2d,  The  manuer  of  guiding  the  free  end  of  a 
spring,  consisting  of  one  or  more  chambers,  expanding  by  pressure  from  within,  in  order  to  prevent  it  from 
vibrating  in  any  direction  but  that  of  its  axis.  3d,  In  pressure  gauges  with  a  hollow  spring  chamber  mech- 
anism. 1  claim  pai-tially  filling  the  space  inside  of  chambers  with  a  solid  substance  or  substances,  in  the  man- 
ner set  forth. 
96.  LvsTROMEXT  FOR  MEAStmcN'G  THE  STRENGTH  OF  TTatch  Spbikgs  ;  J.  M.  BottUDi,  City  of  Ncw  Tork. 

Claim — An  arbor,  having  a  measuring  spring  affixed  tliereto,  together  with  an  index,  and  an  attachment 
for  attaching  the  hair  spring  to  be  measured,  arranged  in  the  manuer  set  forth, and  constituting  a  ready  means 
of  determining  the  exact  force  of  said  hair  springs. 
9".  Churn;  P.  S.  Devlan,  Reading,  Pennsylvania. 

Claim— The  employment  in  a  chum  in  which  the  cream  is  acted  upon  by  a  blast  only  of  a  float,  as  de- 
pcribed. 

98.  Ore  Separator;  'William  0.  Bourne,  City  of  New  York. 

Claim— 1st,  A  sieve-bed.  in  which  the  opening  or  openings  for  the  passage  of  the  air  water  through  it, 
are  bo  contracted  as  to  enforce  an  uniform  action  of  the  air  or  water  through  the  entire  surface  of  the  sieve- 
bed,  which  may  be  made  of  sheet  metal,  or  of  any  textile  material,  either  separately  or  in  combination,  or  of 
their  equivalent.  2d,  The  application  of  a  vibrating  and  shaking  motion  to  a  sieve-bed,  in  combination  with 
a  blast  or  current  of  air  or  water,  in  the  manner  described.  3d,  The  described  adjustable  bladea  for  agitating 
the  substance  on  the  sieve-bed,  and  for  regulating  the  discharge  of  the  refuse  substances  over  the  front  edge 
of  the  table.  4th,  The  separation  of  metals,  or  other  he-avy  substances,  from  ores,  or  other  materials,  when 
upon  a  sieve-bed,  by  the  gravitation  of  the  lighter  substances  towards  and  over  the  front  or  waste  edge,  when 
acted  upun  by  a  current  of  air  or  water  through  a  sieve-bed,  in  the  manner  set  forth. 

99.  Marin"E  Haki*  Propeller  ;  E.  C.  Brackett,  Newton  Comer,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  ac^ustable  oar,  arms,  d,  oscillating  shaft,  liinged  blades, 
rods,  arms,  k  p,  rod,  and  lever,  as  described. 

[A  numlier  of  propellers  or  blades  are  hung  to  a  pivoted  arm  which  is  fixed  to  the  end  of  a  vertical  post 
attached  to  the  side  of  the  boat,  and  they  are  operated  by  means  of  an  arm.  connecting  md.  and  lever,  so  as 
to  give  to  them  a  swinging  or  vibrating  motion,  at  the  same  time  the  blades  are  so  hinged  as  to  adapt  them- 
nelves  to  the  imi>act  of  the  water  in  an  inclined  position  similar  to  the  act  of  rowing  or  sculling.] 
aOO.  Valve;  ■\ViUiam  Bramwell,  City  of  New  York. 

<Haim — The  sliding  nut  actuated  by  the  screw,  in  combination  with  the  hinged  valve  and  toggle  links,  as 
«pecified. 

101.  Reefing  Sails;  Joseph  Francis  Brouard,  Havre  de  Grace,  France;  patented  in  France,  Feb.  2, 1855. 
Claim — Ist,  Supporting  the  rolling  j'ard  between  its  pointsof  suspension  by  the  hook,  the  said  hook  being 

constructt'd  and  operated  for  the  purpose  of  staying  the  rolliug  yard  and  holding  it  in  position  when  the  sail 
attached  to  it  is  acted  upon  by  the  wind.  2d,  The  construction  of  the  boom  iron  for  the  i)urpo8e  of  placing 
the  boom  in  position  to  prevent  the  chafing  of  the  sail,  as  described. 

102.  Projectile  for  Killing  Whales;  Robert  Brown,  New  London,  Connccticnt. 

Claim — The  flukes  on  the  shank  of  the  bomb,  the  line  attached  thereto,  the  groove  or  indentation  in  the 
barrel  of  the  bomb,  for  the  line  as  stated. 

103.  Self-priming  Locks;  J.  S.  Butterfield  and  Simeon  Marshall,  Philadelphia,  Pennsylvania. 

Claim— Ist.  The  extension  on  the  carrier,  in  the  manner  set  forth.  2d,  Disconnecting  each  primer  from 
the  roll  with  tlie  raising  of  the  hammer,  in  the  manner  Sft  forth.  3d,  The  adjustable  centre  projection  and 
thumb-screw,  arranged  and  operated  in  the  manner  set  forth. 

104.  Method  op  Attaching  the  Capping  of  Fence  Posts;  R.  S,  Cadwell,  Andover,  Ohio. 

Claim— The  projection  or  tongne  formed  on  the  top  of  the  post,  in  connexion  with  the  mortise  in  the  cap- 
ping, for  attaching  the  said  capping  to  the  post  and  securing  it  by  a  batten. 
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105.  Mode  op  FASTErnNO  Letters  to  Sicsboards,  &c.;  Thomas  Cliampion  and  Tliomas  Motley,  Washington 

City,  D.  C. 
Claim— The  placiug  or  casting  on  the  hack  of  letters  projectionB  with  solid  cast  or  wrought  ehanks  there- 
from.   Also,  holes  in  said  projections  to  fast^rn  by  screws,  nails,  or  rivets,  as  described. 

106.  Fly-trap;  I.  S.  Cloiigh,  Brooklyn,  New  York,  and  S.  R.  BurrcU,  City  of  New  York. 

Claim— The  combination  of  the  stationary  coue,  revolving  catcher,  and  start  and  receptjicle,  when  con- 
structed as  described. 

107.  Sugar  Cane  Press;  Thomas  Crame,  Port  Atkinson,  'Wisconsin. 

Claim — The  combination  of  the  pressure  rollers  with  the  main  bf^aring  wlu-el  of  afmme,  whicli  is  so  pro- 
portioned and  supported  that  it  can  be  rotated  aronnd  a  pivot  post — but  this  I  only  claim  when  a  fluijj  receiv- 
ing vessel,  conducting  tube,  an  annular  channel,  and  a  deUvery  spuut,  aie  combined  with  the  said  fi*ame, 
substantially  in  the  manner  described. 

108.  Manofactdring  Paper;  S.  S.  Crocker  and  George  E.  Marshal!,  Lawrence,  Massachusetts. 

Claim— Ist,  The  combination  of  internally  heated  drj-ing  cylinders  with  a  steam  box  or  hoses,  arranged 
for  the  purpose  of  coutinuiaisly,  first,  tliorou;;hIy  drying  paper,  and  rh'-n  superliciully  moistening  it,  by  thf> 
direct  application  of  steam  prior  to  the  operation  of  calendering.  2d,  The  eombihiiriuu  of  asteani  box  or  boxes, 
80  arranged  as  to  moisten  paper  superficially  by  the  steam  therein  contained,  wiih  rolls  which  culeuder  by 
pressure,  as  described. 

109.  Looms;  Charles  Crossloy,  Ellington,  Connecticut. 

Claim — 1st,  The  combination  of  the  series  of  vibrating  tuft-formers  and  tlic  vibrating  reed,  arranged  ns 
described.  2d,  The  combination  of  the  weights,  the  knotted  cord,  and  slutted  arm,  lor  the  purpose  of  con- 
trolling the  set-off  of  the  tufting  yarn  beam. 

110.  Drain  Tile  Machi.ves;  Jones  Daincs,  Birmingham,  Michigan. 

Claim — 1st,  The  bar,  G,  and  hooks,  in  combination  with  the  cross-bar,  when  used  for  the  purpose  of  ojien- 
ing  the  Ilid  automatically.    2t.l,  The  bar,  D,  combined  with  the  IVamts,  in  the  muuuer  mentioued,  with  the 
)eTei:s,  for  cutting  off  the  tile  by  the  returning  of  the  phmger. 
lU.  IIorse  Bracket  ;  T.  B.  D;ui-.  T..  xin  ■  ■  u,  :\r.-  ,.  im^tts. 

Claim— Tlie  improved  niMii.  .  i  I  ,  ,  ,.  ii.  .  ^ij;  it  to  the  foot,  by  having  the  points  of  attachment 
l)ear  diri.ctly  upon  the  shoe,  .hi;       •  .i''  ur  fi'tK<ck.  by  gttlling  un  tlie  lujof  by  compression, 

:md  also  the  machinery  by  wh  .  ;i  r  i     i-.  i   l   t  i-   l  in-;  <\  to  the  size  of  the  foot,  and  hi.ld  more  firmly  and 
securely  than  by  any  other  mode  uf  :iun.ljiiient  umw  known. 

112.  Milk  Can;  E.  H.Beuniston,  Middletuwn,  New  York. 

Claim — A  milk  can,  having  its  cover  hinged  to  a  flanch  and  provided  with  a  plate  and  stopper,  and  hav- 
ing the  guard  hoop  attached  to  the  body  of  the  can. 

113.  Plodghs;  Eli  Moore,  Slabtown,  South  Carolina. 

Claim — ^The  arrangement  of  the  beam,  brace,  clevis,  foot,  stock,  and  ring,  constructt  d  as  di  serihed. 

114.  Attachments  to  Locomotive  Engines  fob  Removing  Objects  prom  the  Track;  C.H.  Eiseubrundt,  Balti- 

more, Maryland. 
CTaim — The  double  suspension  lifting  platform,  composed  of  the  parts,  the  yielding  network  or  flexible 
fender  guard,  or  its  equivah-nt,  when  arranged  iu  the  manner  described. 

115.  Operating  Switches  on  Railroads;  Charles  Foster,  Eldridge's  Hill,  New  Jersey. 

Claim — The  mode  of  operating  switches  by  means  of  movable  cams,  or  their  equivalents,  on  the  car,  act- 
ing on  a  cam,  or  its  equivalent,  connected  by  means  of  levers  with  the  switch  rail. 

116.  Machines  for  Dressing  MaLSTONEs;  U.  B.  Gill,  Ogden,  New  York. 

Claim— The  combination  and  arrangement  of  the  pivoted  segmental  arm  and  slide  with  the  striking  lever 
and  cam,  or  its  equivalent,  in  the  manner  set  forth. 

117.  Machines  for  Making  Hat;  T.  I.  Goff,  Warren,  Rhode  Island. 

Claim — The  combination  of  the  gathering  rake  and  revolving  rake,  when  aiTanged  for  joint  operation, 
as  set  forth, 
lis.  Ventilators;  G.  D.  Greenleaf,  Chateaugay,  New  York. 

Claim— In  combination  with  the  cylinder,  hell-shaped  casting,  and  plates,  the  cup  and  register,  for  the 
purpose  specified. 

119.  Rotary  Engines;  Dexter  D.  Hnrdy,  Cincinnati,  Ohio. 

Claim — 1st,  The  arrangement  of  the  ring3,  operating  in  the  descril»ed  combination  with  the  pipes  to  pack 
the  revolving  shaft  in  its  connexion  with  the  stationary  cylinder,  by  thi-  use  of  steam  or  water  pressure.  2d, 
The  combination  and  arrangement  of  the  revolving  shaft  containing  the  receiving  and  discharge  ports  with 
tlio  stationary  cylinder  and  valves. 

120.  Horse  Rakes;  Henry  Hersh,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  the  S-sli:\p(.d  teeth,  lock,  revolving  axlo,  and  clearers,  a.'^ 
described. 

121.  OiiNiBUS  Registers;  H.  C.  Howells,  City  of  New  York,  and  J.  C.  Howells,  Madison,  Wisconsin. 

Claim — 1st.  The  employment  of  a  yielding  platform  to  determine  the  value  of  the  entry  or  fare,  and  in 
comhination  with  doors,  or  equivalent  devices,  to  secure  the  registnition  of  persons  standing  upon  it,  previous 
to  their  ingress  or  egress.  2d,  Tli^-  (-niiiluynient  and  use  of  the  circular  or  segmental  doors,  or  equivalent 
devices,  having  within  the  ar-  i  i  th.  n  ,i.  umu  a  yielding  platform, operating  as  sot  forth.  3d,  In  combination 
with  the  yielding  platform,  iiti    ;  i  \   i .  ;ind  vertical  rod,  and  puppet,  or  their  equivalents.    4tli,  The 

pin  or  bolt,in  combination  \\  i:  I:    i  -  i     ii'd  to  the  vertical  rod. orthoir  equivalentd.for  communicating 

juotionto  the  registering  le\i  i  -  i  \  :l  n  ;  i  .n  .,r  the  jointed  arm,  as  specified.  5th,  The  registering  levers, 
tolerated  as  set  forth,  or  their  eiiiiivalmts.  nnd  in  combination  with  the  registering  ratchet  wheels  and  the 
Bprins  ]iawls,  together  with  the  double  dial  for  registering  the  whole  or  half  entries  or  fares.  6th,  The  stti- 
tiunary  brushes, and  the  arrangement  and  combination  of  levers  and  rods,  or  their  equivalents,  fur  operating 
the  doors  and  steps,  as  set  forth. 
Z22.  Sowing  Machines;  Solon  P.  Hubbell,  Unadilla,  New  York. 

daim— The  combination  of  the  bar  having  teeth,  angular  notches,  and  clearers,  with  hoj'perj  its  p'n?. 
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and  slide  bl<x:kg,  an-anged  as  sot  forth.  Also,  in  combination  with  tho  hojip  r.  pins,  slide  blocks,  and  rem- 
lating  plute,  the  rfciprocatiiig  bsir,  with  its  clearers  and  stirrers,  arranged  in  the  manner  described. 

123.  Tuning  Key-board;  Kichard  llumphreys,  Junt-sborough,  Tennessee. 

Claim— Thw  described  compound  tuning  reeds,  necessary  to  represent  the  corresponding  keys  in  the  gen- 
eral  settle  of  musical  notatious. 

[The  nature  of  this  invention  is  in  combining  on  a  rectangular  board,  any  desired  number  of  octaves  of 
properly  tuned  reeds  similar  to  thosi'  used  in  nit-IiKleons,  to  n-preaent  a  corresponding  nnmber  of  uctavi-s  of 
the  n;»tural  scale  uf  musiciil  notiition  (or  white  keys  of  a  piano-forte),  and  another  set  of  correctly  tuned  reeda 
to  represent  the  semi-tones  of  the  octaves  in  such  a  manner  as  to  enable  the  musician,  by  comparing  th«) 
tones  of  his  instrumtnt  with  those  of  the  key-board,  to  detect  and  correct  the  least  departure  from  the  correct 
tone.] 

124.  WoodScrkws;  Henry  L.  Kendall,  Providence,  Rhode  Island. 

Claim — A  wood  screw,  having  a  thread  of  a  ratchet  tooth-shape,  in  combination  with  wido  spaces  between 
the  atnvoIutiODS  thereof.  <pn  a  stem  cylindri&il.  or  nearly  so,  and  on  a  point  of  any  suitable  form.  Also,  mak- 
ing tlie  threaded  point  uf  a  wood  screw  in  such  a  mannv-r  that  the  threiid  thereof(except  the  terminal  convo- 
lotiou.)  shall  be  of  the  siime,or  nearly  the  same,  depth  on  its  upper  and  lower  sides,  togive  the  screw  afirmer 
hold  of  the  wood,  especially  *>»  its  first  entrance,  tliaii  it  would  have  if  the  threads  on  the  point  wen-  made  of 
gradually  less  dei)th  tuwaid  tlie  ajtex.  Also,  so  forming  tlie  thread  of  a  wood  screw  that  it  shall  be  of  the 
same  depth  on  the  upper  and  under  side,  on  the  point  and  on  tho  stem,  (except  the  terminid  convolution  of 
the  point,  which  is  contracted  rapidly  in  depth  and  width.) 

125.  Breech-loading  Fire  Arm;  Daniel  Leavitt,  Chicopee,  Massachusetts. 

Claim— Etfecting  the  locking  and  unlocking  of  tho  upwardly  opening  breech,  and  the  starting  of  tins 
same  from  its  seat  to  open  it,  by  m^ -.m- "fa  attached  lever  having  a  locking  dog  to  enter  a  notch  in  the  breech, 
and  a  toe  to  act  against  thebottMm  ^i  tli.-  in  ■Ai.  as  described. 

[This  invention  consists  in  ih  ■  .ni]  1  _-  nn  i;r,  in  combination  with  a  breech-loading  fire  arm,  of  what  the 

inventor  c-ills  a  "combination  [.  irijn-.    -  -rinu'  t'f  a  piece  I'l'li-lt  fitUn-;  f^nuLily  inlu  liie  rear  portion  of  the 

baiTel,  and  a  piece  of  ?t  'Ui   i-m-  ; .  i  i-'   '<  ■■i!"  i    1  .n  l.  i',;i'  ■. ■!■!■    i  i..:-! ;  .,i.  ..|  ..  i  ,.  i^  .^i  I    -■■.■■■  tu  pass 

easily  through  the  b;  1 1    l     i      ;  ;         ;      i  i        I  i        ,  i  i         ;  I  niate- 

rial  between  the  felt  uii'i  ii,      ..  i     ■.;.■■  \  ; :,    .  ■:  ,■;,..,;        ,;,..,  -■'■.-!  -h.-  frit, 

and  socausedtocompi''"  tli''  --ifii-  .1^  mi-i  ili-  !>  ■■■■■■Ii  ■.*\^■\  -hi  1  ,i>i  it  I  ii-i  >\'.\  ii^.fn-i  ili.'  -i.|  ■- ..[  ii,.  ,  li.iniber, 
and  force  it  close  against  tln-Jnint.  anrl  ^o  pnvent  the  cj'i-ipe  ufg.H.a  and  k  ep  the  joint  perfectly  clean.  This 
*■■  combination  packing"  is  applicable  to  breech-loading  fire  arms  of  various  constructions.] 

126.  Sewino  Machines;  James  S.  McCurdy,  Brooklyn,  New  York. 

Claim— 1st,  The  combination  of  a  r.  ^  i' -  "  itin  _-  ^v  '^11'^  v,irli  a  pair  of  loopers,  or  their  equivalent,  the 

combinnion  as  a  whole  operating  in  snii ■  -^ive  needle  loop  is  encircled  bya  tight  coil 

of  the  thread  of  the  preceding  loop.   2.1.  1'  m  i  i    n-emont  of  two  loopers  with  a  driver,  ope- 

rating in  the  manner  described.  3d,  Cm;.  ;. .  1  n_  .1,1  i  >  |  i ,(  :i^  one  of  the  loopers  in  such  manner  that  h 
supplemental^  movement  is  imparted  to  .1  uiuie  iJi-.  .-.i-ei  1.,  ul  i cot,  for  the  purpose  of  tightening  the  stitch. 

127.  Musical  Instruments;  II.  T.  Merrill,  Galena,  Illinois. 

Claim— The  gamut  board,  applied  above  and  behind  the  kej's,  in  combination  with  a  sliding  name-board 
or  its  e<iuivalent. 

[The  object  of  this  invention  is  to  facilitate  the  learning  of  the  location  of  the  notes  and  their  indicative 
letters  n]>on  the  base  and  treble  sUiffs,  and  at  the  same  time  the  association  of  the  location  of  every  note  upon 
the  stafls  with  its  respective  key  on  the  key-board  of  a  piano-forte,  melodeon,  organ,  or  other  musical  instru- 
ment having  a  key-board  of  a  similar  character.  To  effect  this,  a  vertically  sliding  name-board,  or  board  occu- 
pying the  usual  position  of  the  name-board  of  a  piano-forte,  or  similarly  keyed  instrument,  extending  the 
whole  length  of  the  key-board,  a  fixed  or  "  stJiff-board,"  having  represented  on  it  the  base  and  treble  staff?, 
and  the  indicating  letters  of  the  notes  arranged  above  their  respective  keys,  are  employed,  the  "staff-board" 
being  so  arranged  behind  the  name-board  as  to  be  exposed  by  sliding  up  and  concealed  by  sliding  down  the 
last-mentioned  board.] 
12s.  Cultivators  ;  Azel  Smith,  TTestfield,  Ohio. 

Claim— The  adjustable  brace  plates,  frames,  and  cutters,  when  arranged  as  described,  and  in  combination 
with  tho  adjustable  mould-boards. 

129.  Lamps;  Kufus  S.  Merrill,  Lynn,  Massachusetts. 

Claim — In  coal  oil  burners  of  otherwise  ordinary  construction,  the  combination  with  a  flat  wick  tube  of 
the  removable  director,  constructed  with  inclined  side  walls  and  vertical  ends,  the  latter  being  corrugated  or 
grooved  to  fit  the  ends  of  the  wick  tube,  as  a  means  of  securing  the  director  to  the  wick  tube,  and  for  direct- 
ing or  conveying  the  heated  vapors,  mixed  with  atmospheric  air,  to  the  sides  of  the  flame. 

130.  Hanoinq  Carriage  Bodies;  Leman  C.  Miner,  Hartford,  Connecticut. 

Claim — Ist,  The  application  of  the  double-jointed  shackle  to  the  front  axle,  whereby  the  vertical  position 
of  the  spring  and  axle  is  sustained,  and  the  fifth  wheel  and  appendages  dispensed  with.    2d,  The  back  axlo 
braci-8  with  double  joints  to  admit  a  free  and  easy  vertical  motion  of  the  springs,  and  ^supporting  the  axle  in 
its  upright  position. 
lai.  Vulcanizing  Caoutchouc;  Dubois  D.  Parmelee,  City  of  New  York. 

Claim— The  preparation  and  use  of  the  ingredients  described,  with  bromine,  whether  combined  or  nut 
with  sulphur,  substantially  as  described. 

132.  Steam  Pressure  Regulator;  A.  P.  Pitkin,  Ilartford,  Connecticut. 

Claim — The  forming  a  connexion  with  the  reduced  pressure  pipe  or  chamber,  A,  and  diaphragm  spring 
or  piston,  or  their  equivalents,  for  the  purpose  of  opening  and  closing  a  passage,  c,  between  the  high  and  re'^ 
dueed  pressure  pipes  or  chambers,  a  and  p,  as  described.  Also,  the  combination  of  passage,  c,  i)iston  or  valve, 
rod.  lever,  diaphragm  spring  or  piston,  and  safety-valve,  arranged  to  operate  in  relation  to  each  other,  as  de- 
scribed. 

133.  Devices  for  Secdrinq  the  Clevis  to  Ploughs;  R.  B.  Pringle,  Coventry,  New  York. 

Claim— The  arrangement  of  the  pin,  feather  or  rib,  spaces,  clevis,  beam,  and  groove,  as  described. 
154.  Keys,  ic,  for  Piano-portes  ;  Joseph  Iloffacker  and  Joseph  Richards,  City  of  New  York. 

Claim— 1st,  Tlie  construction  of  the  key-board,  by  substituting,  instead  of  the  usual  keys,  knoba  con- 
nected with  the  main  levers.    2d,  The  pivoted  rod,  in  combination  with  the  main  levers.    3d,  The  construe- 
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tion  of  the  (lumper,  ns  set  forth.  4(li,  The  construction  of  the  trigger  nml  ite  action  on  the  damper,  as  de- 
scribed. 5th,  The  construction  of  the  hammer  and  itd  action,  iu  combination  with  the  principal  lever,  aa 
described. 

135.  Clip  for  Carriage  Tiulls;  Daniel  J.  Riker,  Ilarlem,  New  York. 

Chiim— Extending  the  plate  of  the  ciirriage  clip,  in  the  form  of  a  spring,  to  the  eye  of  the  shafts,  and 
causing  said  spring  to  operate  on  the  aforesaid  eye,  iu  the  direction  of  the  pull,  to  keep  the  parts  of  the  bult 
and  eye  in  contact. 

136.  Speeder  axd  Stretcher  Flyers;  John  N.  Sawtell,  Cbicopee,  Massachnsetta. 
Claim — A  flyer  for  spinning  frames,  when  constructed  essentially  ii 

forth. 

137.  Method  of  Tentilatino  Corn  Houses;  Noah  Seitz,  Mellmore,  Ohio. 

Claim — The  arrangement  of  the  openings  with  the  wire  grating,  iu  combination  with  the  secondary  per- 
forated floor,  lathing,  and  ventilator,  as  set  fox'th. 
13S.  Saw-set;  Alex.  Shoemaker,  Carey,  Assignor  to  James  G.  Ilunt,  Reading,  Ohio. 

Claim — The  adjustable  arm  with  the  fingers  and  adjusting  screw,  in  combination  with  the  spring  trip- 
hammer. Also,  the  spring  and  the  trip-hammer,  in  combination  with  the  adjusting  frame,  and  rollers,  and 
adjusting  screws,  when  arranged  as  set  forth. 

139.  Constbdctino  Sheet  3Ietal  Coffixs;  Isaac  C.  Shuler,  Amsterdam,  New  York. 

Claim — 1st,  The  ai  i.n,  ■  ]iii  n;  I  i :  i  i.iIm  ihik:  iln  1  w  i  ].  n  T  nta  sheet  metal  coffin,  by  folding  over  and 
soldering  together,  cnn-      i  ,  i    '!      1,  .  I'l         ilu'^  metal  of  the  sides  and  ends  of  a  sheet 

metal  trav.  forming  it  1 1    i     !:    i       ,1    ,'     i        i    i    -  :       n      .  i  the  base,  and  fastening  the  walls  of  the 

cotlin  finnlythfrelu.  A:  ;■        .  i      :     i  -    i.ii-i- side  of  this  tray  or  bottom  of  the  coflin, 

the  fnuiies,  for  the  pill  I  i      ;       ,  i      Ji,    1  i       1 1    ,  n  _■  in   nt  of  placing  on  the  inside  of  a  sheet  metal 

cotTin  a  metal  traj',  ^M  h  .  !;!■    '■■■■w    :  iIhi  li  t.  niied  by  turning  in  the  walls  of  the  coffin 

all  round  tlieir  lowir  •  ■)  I  :     i       ■       :    ■    i :    i;,  in  ml  \  ili'  i  ■  lo.  and  also  to  the  walls,  for  the  purpose  of 

etreu.crtheuiug  the  stnii  i  m  i  A  .  !i.  i  ,'  i  i  -rf  iil::Ii  ii.ji-  this  tray.  3d,  The  arrangement  of  scrolling 
or  folding  outwardly.  :iiM  I  -m!.1  i  m.:,  .  n-  Miiivriy,  t;Kli  told  of  the  suridus  edges  of  the  walls  of  a  sheet  metal 
coffin,  foiTuinga  rim  all  iMumi  rli'  niipic  .d:.'.-  ol  the  walls,  for  the  purpose  of  strengthening  and  securing  the 
eamp  in  straight  lines  for  i  intn  .;-  -Itli.  T1m>  mraugement  of  forming  on  the  inside  of  the  upper  edges  of  the 
■walls  of  a  sheet  metal  culiin.  a  snullni  rim  nii  the  piece,  for  the  purpose  of  more  firmly  supporting  the  air- 
tight cover,  and  also  for  the  purpose  of  securing  the  cover  by  screws  as  well  as  by  solder  when  desirable.  6th, 
The  arrangement  of  fastening  on  the  outside  of  a  sheet  metal  coffin,  between  the  stiffening  rims  of  the  upper 
and  lower  edges  of  the  walls,  the  studs  or  pillars  at  the  corners  and  along  the  sides  and  ends  in  any  required 

""         "•      "     -  „    ..^    .        ■' L^  e^hect  metal,  in  order  that  th 

■A  -  1<1.  I  ill-  tn^rther  the  surplu 
'i  ■    I  !■■  in-  rui  iirj  under, serves 
to  fit  the  groove  as  well  as  to  stiffen  the  cover.  Also,  the  stiffening  t.i.  i'     i      T;!..  Tlio  arrangement 

of  pressing  a  recess  in  the  A\wi  metal  all  round  the  wiiidims  of  ,i  -I.  ■  j'  i  ii  r.ihn  I-r  ii.c.;-i\ing  and  sup- 
porting till.'  l;1;i  -.  AI  ■>.  il.-  :ti  i;iii-i  iLiriit  nf  mi)  i .  i : ii,_  ili-  ■_!  .  i'  .m'Ii  lurmcd  by  the  extension  of  a 
second  insi'ir  i  i  i  i'  !.'!'■  rn\ri.  mIj.  'l  i  i  i  km-  the  glass  in  these  recesses,  by 
n\ean8  of  ni'hl  ■  i  ■  I  lu  i)i<.  niliii  lul  '  i;  l  nn  the  outer  edges  of  the  sheet 
metal  biiud,-:.  1-  .  i  i  I'Hi  ]■■-.■  ni  du.-.in;^'  thi-  iiift:il  ■.  •  ii.  ;ui.i  -■  ■  h  i .  r .:  i  ii-'  .i:iss  from  the  intrusion  of  dust,  and 
fioiM  ..tli.  1  ;;>  ;  \  ;  , .  -.  luth,  1  am  aware  that  i  liave  chiinud  tin-  li-.-^-viion  of  a  hinged  cover  for  the  joint 
of  111.  1  I  .  :  tiictal  coffin,  according  to  the  breaks  in  the  side  walls — I  claim  the  cover,  as  applicablo 
to  a  1 1  '      \. ,    1     :.M-lit  side  walls  in  two  hinged  sections,  as  desci'ibed. 

140.  M  i  :.;\..  M  \-  !i:ms;  Andrew  Simmons,  Nora,  IlUnois. 

Claim— Tlio  arrangement  of  the  boxes  in  relation  to  the  agitator,  plates,  and  in  combination  therewith, 
the  hollow  di'iU  tooth,  the  several  parts  being  so  constructed  as  to  form  a  broad-cast  seed  planter  and  drill. 

141.  Machines  for  Binding  Grain  in  Bundles;  James  D.  Osborn,  Constantine,  Michigan. 

Claim — A  binding  knot  composed  of  three  loops  passed  through  each  other,  when  said  passing  of  tho 
loops  through  each  other  is  effected  by  machinery  driven  or  moved  from  any  of  the  moving  parts  of  a  har- 
vesting machine,  and  whether  accomplished  by  the  means  herein  stated,  or  by  their  substantial  equivalents. 

142.  The  Construction  of  Sled  Runners;  John  M.  Spooner,  Springfield,  Massachusetts. 

Claim — Making  both  of  the  runners  and  the  bearers  of  a  sled  or  sUigh,  or  other  similar  vehicle,  of  one 
continuous  piece  or  rod  of  steel  or  other  metal,  as  set  forth. 

143.  Seeding  Machines  ;  Enos  Stimson,  Plainfield,  Vermont. 

Claim— The  arrangement  and  combination  of  the  shaft,  P,  box,  e,  shaft,  M,  arm,  o,  and  box,  n,  as  de- 
Bcribed. 

[This  invention  consists  in  a  combination  and  arrangement  of  a  broad-cast  and  drill  and  hill-distributing 
device,  whereby  two  different  kinds  of  seed  may  be  sowed  simultaneously — one  broad-cast,  the  other  in  hills 
and  drills,  and  either  allowed  to  be  used  separately  when  desired.] 

144.  Breech-loading  Fire  Arms;  Wm.  Mount  Storm,  City  of  New  York. 

Claim — Such  an  arrangement  of  the  links,  as  described,  and  their  connexion  with  the  breech  piece  and 
lever,  that  they  shall  jam  forward  and  firmly  hold  the  former  against  the  rear  of  the  bore  of  the  barrel  after 
it  has  ceased  its  motion  transversely  to  the  latter,  and  vice-versa,  release  the  breech  piece  (in  opening  the 
breech)  before  its  movement  comniences.  Also,  the  perforated  breech  piece,  in  the  manner  described.  Also, 
arranging  the  horn  or  head  of  tin;  hammer,  in  the  manner  described. 

145.  The  Running  (izsR  of  Sleds;  R.  Sutton,  East  Avon,  New  York. 

Claim — The  arrangement  and  conibraation  of  the  eliding  collar,  rods,  reach,  sliding  bolster,  pendants, 
links,  and  runners,  as  described. 

140.  Stop-cock  ;  Isaac  C.  Tate,  New  London,  Connecticut. 

Claim— The  application  of  the  spring,  in  the  manner  set  forth,  and  for  the  purpose  described. 
147.  Whiffletree  Uooks;  Lewis  C.  Terry,  Chenango,  New  York. 

Claim — A  hook,  pivoted  or  hinged  to  its  supporting  eye,  which  is  cut  away  or  flattened  on  its  back,  in  tho 
manner  described,  so  that  the  point  of  the  said  hook,  being  in  contact,  or  nearly  so,  with  its  said  holding  eye, 
will  securely  confine  a  link,  a  ring,  a  staple,  a  trace,  or  similar  object,  in  all  iwsitlous,  excepting  when  turued 
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bark  npon  the  snid  flatt'^nod  or  eccentric  part  of  the  eye,  as  set  forth.  Also,  the  right,  in  addition  to  the  abovo, 
t»  fo  construct  the  hook  and  eye  that  the  hook  shall  have  but  one  motion,  viz:  a  horizontal  motion  directly 
around  the  circle  foi-mcd  by  the  said  eye,  so  that  the  said  hook  shall  not  drop  or  work  from  side  to  side — and 
the  ejicJusive  right  to  use  the  same  in  citiier  or  botJi  the  forms  above  mentioned  and  described,  for  all  pur- 
Iioses  for  which  tla-y  may  or  cm  be  used,  when  constructed  as  st-t  forth. 

148.  Cultivators;  Joseph  Thiriwell,  Galcshurg,  Illinois. 

Claim— The  arrangement  of  the  frame,  the  iron  bows,  the  hinge  bow,  the  tongue  braces,  and  liflmg chain, 
when  constructed  in  combination  for  the  purposes  set  forth. 

149.  SEEDrao  Machines;  Franklin  Yeal,  Hallettsrille,  Texas. 

Claim — 1st,  Tlie  arrangement  of  the  windlass,  the  hand  lever,  H.  and  the  lever,  n,  in  combination  with 
the  smoothing  roller,  the  hop|wr,  and  the  han-ow,  and  in  such  relation  to  the  driver's  seat,  that  they  can  be 
operated  from  llip  same.    2d,  The  combination  of  the  fan  cyhnder  with  the  hopper,  as  described. 

[The  hojiper  box  in  this  invention  is  aiTangt-d  with  a  han-ow  and  a  smoothing  roller  in  such  a  way  that 
all  of  thum,  or  each  for  itself,  can  be  operated  from  the  drivers  seat,  the  hopper  box  being  hinged  and  pro- 
vldtsl  witha  lever,  whereby  the  box  can  be  brought  in  such  a  position  that  the  flap  board  or  valve  is  not  opt-ned 
liy  tlie  cam  or  thiit  the  siinie  is  opened  for  the  purjtose  of  discharging  seed,  and  the  harrow  is  suspended  from 
nrope  or  chain  in  such  a  manner  that  the  same  can  be  lifted  clear  from  tho  ground  by  means  of  a  hand  lever 
that  can  be  r^-ached  fmm  the  driver's  seat,  and  the  sni.>othing  roller  is  attached  in  snch  a  way  that  it  can  bo 
mi-<ed  from,  or  lowered  to,  the  ground  by  means  of  a  windlass  that  is  operated  by  a  handle  from  the  driver's 

150.  Railroad  Car  CoUFUXGS;  David  Warren,  Gettysburgh,  Pennsylvania, 

Ciaim — Tlie  arrangement  of  the  adjustable  plate,  as  constructed  witli  the  pin,  arm,  rock  shaft,  and  guai'ds, 
wlion  operated  substantially  in  the  manner  set  forth. 

151.  EocK  Drills;  Lyman  White,  Davenport,  Iowa. 

Claim — lat.  Placing  the  bearings  of  the  shaft  to  which  the  bos  and  drill  carriage  are  attached  in  bar, 
which  are  fitteil  in  annular  parts  of  tlii-  snpports,  and  airanged  so  as  to  admit  of  the  fiicile  adjustment  of  tho 
drill  to  any  angle  or  position  required.  2d,  The  employment  or  use  of  the  racks  on  the  b:irs,  in  connexion 
with  the  wheels  on  the  shaft,  the  screws  attached  to  the  sliding  bearings  by  the  bars,  the  wheels  on  the  upper 
ends  of  the  screws  and  the  pins  on  the  cranks,  arrang'id  as  shown,  to  feed  the  drill  to  its  work. 
lo2.  Car  Couplings;  Gilbert  Yates,  West  Dresden,  New  York. 

Claim— The  combination  of  the  chains  and  clasps  with  the  bent  and  lifting  rods,  grooved  parts  and  chains, 
arranged  in  relation  to  each  other,  in  the  manner  set  forth. 

153.  GR.ux-aciiixo  MACH1X2;  Wm.  Zimmerman,  Quincy,  Illiuois. 

Claim — The  condnits  arranged  to  receive  the  gmu  scoured  or  operated  nponby  the  first  or  each  revolv- 
ing scourer,  when  operated  on  a  huri-/ontal  sh;ift,  and  conducted  to  the  centre  or  central  p.irt  of  the  stfcotid 
or  uuxt  revolving  scourer,  and  so  on  in  sm:cession  through  the  whole  series  of  scourers,  until  it  passes  out  of 
the  m:u:hiiie. 

154.  Grain-  Bins;  Daniel  D.  Badgor  and  W.  S.  Sampson,  Assignor  to  Daniel  D.  Badger,  City  of  New  York. 
Claim — The  arningement  and  combination  of  the  metallic  bins,  in  the  manner  described. 

155.  JlAcinxES  FOR  Sbapisg  Tii3  Backs  of  Books;  John  E.  Coffin,  Assignor  to  A.  G.  Gerrish,  Portland,  Me. 
Claim — l»t.  The  arrangement  of  the  sliding  holding  jaws  and  the  reciprocating  roller  carriage,  as  de- 
scribed. 'Z*\.  Combining  the  toggle  mechanism  which  op^n*ates  the  clamping  jaws,  and  the  screw  which  ope- 
rates the  roller  carriage  with  a  cam  and  pulley,  or  its  equivalent,  on  the  same  shaft,  in  such  manner  as  to 
in»kc  a  machine  for  shiiping  the  backs  of  books,  which  is  perfectly  continuous  and  automatic  in  its  operation, 
and  to  and  from  which  the  boi^ks  only  n  quire  to  be  introduced  and  removed  by  the  attendant  at  the  proper 
stage  in  its  operation,  as  described. 

156.  MACHCfE  FOR  Cutting  Ini>ia  Rubber  into  Threads;  Joseph  W.  Cox, Maiden,  Massachusetts,  Assignor  to 

Horace  11.  Day,  City  of  New  York. 
Claim — 1st,  In  combination  with  the  concave  rotary  cntter.  the  employment  of  a  tube  placed  in  the  con- 
cavity thereof,  for  the  discharge  of  a  jet  cff  water  against  the  cutting  edge.  2d,  The  carriage  with  its  divided 
clamps  and  follower,  in  combination  with  a  rotary  cutter,  or  any  equivalent  cutter,  for  the  purpose  svt  forth. 
3d,  And  finally,  in  combination  with  the  carriage  clamp  and  follower,  tho  mechanism,  or  any  equivalent 
cliereof.  for  ojwrating  the  follower,  as  described. 

157.  M-VCHHiE  FOB  BoRixo  BuND  pTiLES:  Daniel  Dunham,  Ass-gnor  to  D.  D.  Sweet,  James  Bromily,  and  E.  W. 

French,  Pawtucket,  Rhodu  Island. 
Claim — 1st.  The  rack,  or  its  equivalent,  in  combination  with  the  sliding  carriage  and  with  the  dog,  as 
described.    2d,  Tlie  lever,  arranged  with  the  nose,  in  such  r^datiou  to  the  treadle  that  by  its  action  the  di>s 
is  operated,  as  specified. 

158.  Twp-HAMMERS;  Bennet  Hotchkiss,  Assignor  to  self  and  P.  S.  Collins,  New  Haven,  Connecticut. 
Claim — My  improved  means  of  operating  the  hammer,  that  is,  by  an  air  spring  cylinder,  or  its  equiva- 
lent, applied  to  the  piston  and  combined  with  meclianism,  b}'  which  a  rapid  reciprocating  rectilinear  motion 
miiv  be  imparted  to  such  cylinder,  essentially  in  nwuuer  and  so  as  to  operate  the  piston  and  hammer,  as 
BjHcifiivI.  Also,  in  combination  with  the  piston  trip-hammer,  the  air  spring  cylinder  and  the  mechanism  for 
importing  to  the  latter  reciprocating  rectilinear  motions,  as  descrilied,  mechanism  for  vai->-ing  the  altitude  of 
tl  e  i>ath  of  movement  of  the  cylinder,  under  circumstances  as  explained,  such  mechanism  as  above  described, 
cuusisting  of  an  eccentric  bearing  shaft  applied  in  boxes,  and  to  the  crank  shaft  of  the  cyhnder. 

159.  Composition  for  Cementing  Ikox  ;  Job  Johnson,  East  Brooklyn,  New  York,  Assignor  to  Charles  D.  Archi- 

bald, London,  England. 
Claim — The  combination  and  use  of  lime,  bone  dust,  and  chai'coal,  in  the  maimer  and  for  the  purposes 
described. 

160.  Spinning  Tops;  Francis  Milward,  Assignor  to  H.  Homan,  W.  L.  Thomas,  and  D.  D.  Hardy,  Cincinnati, 

Gaim — A  combined  gjToscope  and  spinning  top,  constructed  in  the  manner  set  forth. 

161.  Seeding  Machhs-es  ;  Daniel  Nichols,  Assignor  to  Charles  and  Edward  Rumley,  Onarga,  Illinois. 
Claim — The  combination  and  arrangement  of  hinged  bars,  slottevl  arc,  driving  wheels,  and  auxiliorj'  seed 

hopper,  when  the  same  are  ai-rangcd  in  the  manner  specified. 

14« 
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Claim — The  employment  of  a  tapering  die,  in  combination  with  the  pressure  rollera,  as  specified. 

163.  Attachment  for  Alarm  Clocks;  E.  T.  Quimby,  Assit,Tior  to  self  and  Ne\vton  Brooks,  New  Ipswich, 

New  Hampshire. 
Claim — 1st,  The  wheel,  or  its  equivalent,  having  a  aeries  of  projections,  which,  nr  some  of  which,  can  he 
covered  up  or  removed,  and  operatintt  iu  combination  with  thi-  hammer,  as  described.    2d,  The  arrangement 
of  the  slides  to  operate  in  combinatiun  with  the  wheel  and  witli  the  hammer,  in  the  manner  specified. 

164.  Corn  Harvesters;  George  W.  Richardson  and  James  W.  White,  Gray vilie,  Assignors  to  selves  and 

George  M.  "Weed,  White  County,  Dlinois. 
Claim — The  combination  of  the  gathering  wheels,  terete  rollers,  stripping  plates,  and  guide  plate?,  as 
Bet  forth.    Also,  the  combination  of  the  fender  or  guide  plates,  meeting  the  points  of  the  rollers  with  the 
terete  rollers  and  stripping  plates,  as  set  forth, 

165.  Water-wheel;  Robert  Ross,  Assignor  to  self  and  George  J.  Stannard,  St.  Albans,  Vermont. 
Clai 

jftctions  i 

166.  R.m,ROAD  Cars;  Ilenry  Webb,  Assignor  to  S.  L.  Wilder,  Cincinnati,  Ohio. 

Claim — The  angular  rail,  when  constructed  po  as  to  be  convertible  and  present  a  new  surface  after  the 
first  surface  has  been  worn  out,  in  the  manner  specified. 

167.  Means  for  Actuating  Mot.ujle  Parts  op  Fire  Arms  ;  Thomas  Bailey,  New  Orleans,  Louisiana ;  patented 

.     in  England,  December  3, 1858. 
Claim — Combining  a  toothed  wheel  or  pinion  on  a  traveling  centre,  and  working  between  gnides  with  a 
pair  of  racks,  one  of  which  is  stationary  and  the  other  movable,  having  connected  to  it  thf  part  of  the  firo 
arm  to  be  moved,  the  toothed  wheel  changing  its  position  or  traveling  in  the  same  place  with  the  guides. 

JUNE  21. 

168.  Isstrcmext  for  Gauging  Casks;  John  K.  Barney,  Warren,  Rhode  Island. 

Claim — The  calliper,  tlie  slides,  the  triangular  calliper  bracket  and  pins,  and  their  combinations  in  the 
instrument,  by  which  the  true  diameter  at  the  Imng  of  any  cask  can  be  obtained,  however  thick  the  sedi- 
ment therein  may  be.  I  do  not  confine  myself  to  the  particular  manner  of  fastening  the  parts  in  the  instru- 
ment, but  to  the  principles  of  the  construction  of  the  instrument. 

169.  Slide  Valves  for  Steam  Engines;  U.  C.  Bristol,  Chicago,  Illinois. 

Claim — The  construction  and  arrangement  of  the  partial  rollers  when  sustained  in  their  respective  posi- 
tions, in  the  manm'r  set  forth.  Also,  the  described  arrangement  of  the  supported  back-jiicce,  loose  face-piece, 
cut-ofl"  means,  aud  tlie  united  passiiges,  in  the  respective  parts,  A  b,  whereby  the  pai-ts,  AB,are  allowed  to  work 
to  a  limited  extL-iit  nhitivrly  to  each  other,  without  aflccting  the  action  of  the  steam,  nor  allowing  an  escapt- 
of  the  same  through  tlie  jjiuts.  Also,  in  connexion  with  the  above  arrangement  of  the  sevenil  parts,  the 
described  method  of  adjusting  the  parts,  a  b,  relatively  to  each  other,  that  is  to  say.  workincr  the  parts,  a  b, 
for  a  period  in  a  fne  relation,  and  then  tightening  the  union  by  the  set-screws,  or  their  equivalents,  until  it 
becomes  rigid,  as  describid. 

170.  Sugar  Mills;  John  Bnrge,  Terrr  Haute,  Indiana. 

Claim— The  comMiKiiiiii  ;niil  aiiiin-i  im  nt  uf  one  largo  and  two  or  more  small  cylinders,  with  the  strip- 
pers for  stripping  thr-  I.  v  -^  .  ii  Mii  <  m  ,  ml  ilie  scraper  or  separator  for  cleaning  the  cylinder  and  carrying 
off  pressed  cane,  the  \\  !>  'l-  ■  .>ii-n  n^  r.  ■!  .  ~  .1  -nibt-d. 

171.  Double  Sea^hng  Macui^e;  AVillumi  Luitou,  Cazenova,  New  York. 

Claim — 1st,  The  use  of  a  working  bead,  in  combination  with  a  disc  or  "former,"  when  arranged  to  pro- 
duce an  outward  or  eccentric  draft,  and  at  the  same  time  accomplish  the  turning  dovni  of  the  double  seam, 
as  set  forth.  2d.  The  working  head,  in  combination  with  the  sh.ift,  whirh  is  adjustable  up  and  down,  and 
supports  a  tapper  or  straight- sided  "former"  or  disc,  and  with  the  working  head  fraiuc  atljustable  longitudi- 
ually,  us  set  forth. 

172.  Boiler;  0.  S.  Camp,  Fairfidd,  Iowa. 

Claim — A  boiler  made  of  double  wall3,and  a  single  top  and  bottom. said  top  havingfianches  tofit  against 
each  wall,  and  the  communication  between  the  interior  of  the  inner  boiler  and  the  space  between  the  walls 
being  made  by  closed  passages,  such  as  described. 

173.  Railway  Chairs  ;  Marion  Carpenter,  Cincinnati,  Ohio. 

Claim— The  combination  of  the  lugs  with  the  base  piece  for  sustaining  the  elastic  cushion  and  its  follower, 
in  the  manner  set  forth. 

174.  Sugar  Mills  ;  J.  W.  Cliapman,  Trinity  Springs,  Indiana. 

Claim — The  combination  and  arrangement  of  the  forked  lever  crushing  wheel*,  bearina:s  and  table  or 
bed  timber,  the  table  being  prepared  with  notches  to  receive  the  projections  on  the  sect  of  the  bearings  aud 
key-wedge,  as  set  forth. 

175.  Shisgle  Machine;  C.  G.  Conover,  Jefferson,  Wisconsin. 

Claim— Ist,  The  employment  or  use  of  the  fence,  in  combination  with  a  reciprocating  splitting  knife  and 
reciprocating  or  shoving  plate,  arranged,  to  operate  as  set  forth.  2d,  The  reciprocating  ajditting  knife,  shov- 
ing plate,  tapering  kniv*?^,  jointers,  antl  clamp,  combined  and  arranged  to  operate  as  specified.  3d,  Operating 
the  bolt  carriage  by  means  of  the  revolving  arm  on  the  shaft,  and  the  obliquely  toothed  rack  at  the  underside 
of  the  carriage,  as  described. 

176.  Straw  Cutters  ;  Reuben  Daniels,  Woodstock,  Vermont. 

Claim — 1st,  The  combination  with  the  roller  of  the  convex  t'^eth.  having  the  major  diameter  of  their 
bases  arrantretl  parallel  with  the  axis  of  the  roller,  as  described.  2d,  The  arrangement  and  combination  of 
the  roller,  cutter,  and  cylinders,  as  described. 

177.  Hulung  Clover;  Nathaniel  Eames,  Hanover.  Pennsylvania- 

Claim^The  combination  of  the  screen  with  the  cylinder,  when  said  cylinder  is  provided  with  a  spiral 
groove  and  a  spiral  strip  of  rubber,  cuustructed  in  the  manner  specified. 
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178.  CoxvEKTixa  Reciprocatiso  isto  Alternate  Circllkr  Motion;  Ilcnry  Elirenfld,  City  of  New  York. 
Claim — Ist,  Arranging  the  lever  aiid  dog,  in  combination  with  the   grooved  wheel,  or  its  equivalent,  in 

snch  a  niitnnur  that  the  dog  acta  on  the  wheLl  entirely  independent  Iroui  tlie  centre  or  Ijub  of  the  wheel,  and 
tliat  the  lever  can  be  brought  in  such  a  position  as  lo  impart  motion  to  the  wheel,  in  eithi^r  direction,  as  speci- 
fied. 'Jd,  In  combination  with  the  lever,  dog,  and  wheel,  I  claim  the  ammgement  of  the  groove,  or  its 
equivalent,  in  the  hub  of  the  wheel,  for  the  purpose  of  keeping  the  dog  in  the  proper  position,  and  to  prevent 
the  lever  from  tipping  over  sidewise,  as  specitied. 

179.  CuEESE  Presses;  A.  II.  Emery,  Mexico,  New  York. 

Claim — The  method  of  moving  the  follower  upwards,  by  means  of  the  weight,  the  cords,  and  the  pnlleys, 
arrangi'd  as  desciibed.  Also,  the  arrangement  of  the  arm,  the  ratchet,  the  pinion,  the  crank  arm,  tugetiJcr 
with  the  wheel,  with  the  cogs  either  on  the  inside  or  outside,  ai'rauged  as  describeU. 

150.  S\SH  Fa.<texebs  ;  A.  II.  Emery,  Mexico,  New  York. 

Claim — The  constructiun  of  a  window  sash  spiing  and  fastener  of  drawn  pipe,  with  the  end,  g.  and  the 
end,  h,  arranged  and  f.istened  therein,  as  described.  Also,  the  coubtructioa  of  the  knob-rod  or  buit,  us  de- 
scribed. 

151.  Attachment  op  Handles  to  Tin  Pails;  Thomas  Evans,  Watkins,  New  York. 

Claim — Forming  metallic  ears  for  pails,  buckets,  and  other  vessels,  with  concentric  angular  corrugations 
snrrouuding  the  hail  orilice,  in  combination  with  the  flattened  hook,  the  end  of  the  bail,  providc-d  m  ith  an 
additional  beanng  against  the  surface  of  one  or  more  of  said  corrugations,  and  the  diop  opening  or  downward 
continuation  of  the  outer  corrugation,  in  the  manner  described. 
1$2.  Corn  Planters;  P.  II.  Freyliughousen  and  J.  (i.  Ueilman,  JohuBtown,  Pennsylvania. 

Claim — The  perforated  wheels,  o,  when  hung  to  the  sliding  bai-s,  and  situated  in  respect  to  the  hopper, 
and  whv-els,  ii.aud  otherwise  arranged  asset  furtlusothat  on  moving  the  said  bars  inwards,  the  wheals,  g,  may 
be  drawn  out  of  gear,  aud  the  orihces  of  the  hopper  at  the  same  time  closed  by  the  wheels. 

153.  ItOLL  FOB  FOBMING  XiREs;  J.  H.  Gage.  Nashua,  New  Hampshire. 

Claim — The  combination  of  the  flanch.  b,  recess  or  depression,  o,  wide  shoulder  or  ti'ead,  l,  flanch,  c,  and 
short  shoulder,  D,  with  a  series  of  thin  metallic  discs,  said  parts  being  constructed  relatively  to  each  other,  ia 
the  manner  set  forth. 

154.  Ketorts  for.  Distilling  Coal  Oils;  H.  P.  Gongembre,  Alleghany,  Pennsylvania. 

Claim — 1st,  Tlie  use  of  an  L-shaped  retort  combined  with  charging  boxes,  crusherj  and  discharging  tube, 
cipabl^  ..IIjciiiL'siii.JL'cted  to  a  degreeof  t(-iii[Ki;irinv  ar  tin-  riHluiiri.-  i.nu/imtal  part  at  which  the  residuum 
of  tbf  -nil-;  iiiM'  iiudt-r  treatment  is  di.^tliu  ,-i  n;,::i  :  iLin  i:  ili  i;,.i  i  !,t  part  at  which  thi?  coal  is  charged, 
tho  \Ui..i    -'  II  i.hil:  il  as  to  avoid  theal.i  i     ,       ■  ^.     i  lie  combination  with  my  retort, 

coristni  .'  I  .-- ill  -  i;li-d,ofacrusher&inr    I         :       I  ,L    ,     .        i  ,  ,      ,  |.i;LL-eU  witliin  the  retort  at  a  point 

iuteim  iliati  l-Murii  tlie  points  wherL-  ih.  Ij  .<m- hi^li_-i  jui  1_.\m_  '.,  i  a  nii' purposeofbreakiugup  the  coal, 
or  utlicr  substance,  before  the  process  of  di&t.iluliuu  ia  cuiiipKte. 

185.  Setting  Machines;  II.  H.  Goodwyn,  New  Orleans,  Louisiana. 

Claim — Ist,  The  combination  of  the  loosely  fitted  double  conical  sleeve  with  the  soft  leather  or  clastic 
backed  and  bearing  eye,  and  a  spring  pressure,  whereby  the  sjiool  is  brought  to  a  proper  centre,  aud  the  re- 
quisite tension  produced,  the  cone  sleeve  revolving  simultaneously  with  the  spool  and  pivoted  arm,  and  the 
Iriction  or  tension  being  obtained  by  the  action  ot  the  outer  end  of  the  double  cone  against  the  elastic  eye,  in 
the  manner  described.  IA.  The  arrangement  with  the  above  ot  the  peculiar  spring  pressure  describi:d,  con- 
sisting of  thr  |MM.t-.i  ^r  r  "  Kiul;  >[;unl;ird,  rod,  spring,  and  rosette  or  nut,  Ibr  operation  together  and  with  th«' 

spool,  in  the  mini)    1  -  ] 1      .;  I.   1  ti  ■  attachment  to  the  stationary  shell  or  outer  c;ise  of  the  tension  arm, 

inthemanii'i  !■  ■  \-<  I,  4  li  Ji  111.1,1,;;  the  bobbin  on,  and  so  as  to  rotate  together  with,  a  cylinder,  wbeii 
the  same  ia  fiiiiil. Ill  il  w  i.h  .1 -.j-im.'  miiuoing  friction  in  the  run  ol  the  bobbin,  and  operating  in  connexion 
with  a  tension  arm  or  elbow  acting  ou  the  thread  from  the  bobbin,  as  described. 

186.  APPAR.ATCS  FOR  IIeating  Bcildings  ;  S.  F.  Gold,  Cornwall,  Connecticut. 

Cbiini — Onn^tnicting  the  generator  of  a  series  of  similar  cast  metal  sections,  each  complete  in  itself,  and 
nniti-i  -i;' •^fi-iniHv  .i-s  described,  so  that  the  capacity  of  the  generator  will  be  guvtrned  by  the  number  of 
eeiii  ;v  .  :  I  i;i;;y  be  increased  or  diminished  by  adding  or  removing  any  desired  number  of  the  internal 
sicii  11  \i  '  r-iincting  th^se  sections  so  that  when  united,  there  will  exist  the  chambers  rising  above 
til'-  Will  l.ii'  .11.  J  Milt  of  the  draft  of  the  furnace,  as  set  forth.  Further,  in  combination  with  the  generator 
the  Aupjiii'iuvtii.ti^  (^leam  chambers  made  up  of  flat  cast  metal  sections,  as  specified. 

187.  Tanning;  Jacob  Gove,  Milford,  New  Hampshire. 

Claim — Stirring  the  liquor  or  tanning  fluid  in  the  vat  by  means  of  a  stirrer,  constinicted,  ananged  and 
openited  in  the  manner  set  lorth. 
1S8.  Machine  for  Chamfering  Barrel  Heads  ;  John  Greenwood,  Rochester,  New  York. 

Gaim — The  arrangement  of  the  sliding  frame,  clamps,  cam,  lever,  and  gearing,  in  connexion  with  the 
circular  dish-shaped  saw  and  cutters,  arraug.d  tur  joint  operation,  as  specified. 

189.  Electro-magnetic  Machine;  Thomas  Hall,  Boston,  Massachusetts. 

Claim — The  combination  of  the  spring  connecting  bar  and  the  switch,  jdaced  between  the  machine  and 
the  battery,  and  operating  with  refL-reuce  to  each  othei-,  iia  described. 

190.  Connecting  the  Iron  Girders  of  Bridges;  Joel  T.  Ham,  Covington,  Kentucky. 

Claim — 1st,  Combining  the  posts  and  braces  with  the  cords  by  means  of  the  metal  saddles,  and  the  metal 
stirrups  or  straps,  applied  as  described,  whereby  the  expansion  and  contraction  of  the  cord.«.  posts,  and  braces, 
by  changes  of  temj»erature,  is  provided  for.  2d,  The  iudia  rubber  blocks  or  springs,  applied  between  mefcil 
blocks,  in  combination  with  the  saddles  and  stirrups,  as  set  forth. 

191.  GcARD  FiNOKRS  FOR  Uaevesters;  A.  Hotchkiss,  Sharon,  Connecticut,  and  John  P.  Adriance,  Cit3- of 

New  Yurk. 
Claim— 1-.    Ill     .ni.tiiu   cavity  for  the  free  admission  of  the  front  end  of  tho  face  plate  to  pennit  its 
phonbici-T*.  ;it  I      I      I  I    t.  I. e  inserted,  whereby  the  ends  of  said  plate  arc*  firmly  secured,  in  the  manner 

spi-cfiifl.  J'i.  I     11:  Ink  end,  c",of  the  steel  face  plate,  by  beudiug  down  the  meul  of  the  fingerupou 

the  rever(»ely  I"  v    ii  -I  >  i-'  -  ^1  c",  in  the  manner  dt-scribed. 

192.  TR.iCE  F,vsti:neu;  D.nxiA  H.  Hull,  Plantsviile,  Connecticut. 

Claim — The  combination  aud  arrangement  of  met.1l  plate,  Bpring  latch,  spring,  and  knob,  in  the  manner 
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193.  Sxow  Ploughs  for  RAnnoADS;  W  S.  Huntington,  Andreweville,  New  York. 

Claim— The  employment  or  uee  of  the  platea  or  scrapers  attached  to  arms  of  the  sliafts.whicli  shafts  hiiTO 
Bpriiigs  attached,  and  are  connected  to  an  adjusting  bar  by  means  of  the  ai'ms  and  rotU,  thu  whule  Ijciug  ap- 
plied to  a  car,  and  arraDged  tu  operate  as  net  forth. 

194.  Tools  for  Fastening  Bale  IIoops;  E.  A.  Jeffrey,  Corning,  New  York. 

Claim— l9t,  The  employment  or  use  of  the  combined  pliers  and  die,  arranged  as  set  forth.  2d,  The  com- 
bination of  thi.-  pljeis  and  bammur  with  the  pliers  and  die,  ai-ranged  for  joint  operation,  as  described. 

195.  Chamfeuino  Tool;  "Wm.  Johnson,  Jr..  Uampstead,  New  Hampshire.  a^ 
Claim — Supporting  the  knife  and  adjusting  it  with  reference  to  the  sole  rest  and  the  edge  bearer,  viz :  by 

means  of  a  carrier  and  adjusting  screwa,  applied  and  arranged  with  respect  to  the  sole  rest,  the  edge  beiuer, 
aud  the  presser,  as  described. 

196.  Apparatus  for  Cutting  Teetr  in  Saws;  K.  H.  Kinne,  Mexico,  New  York. 

Cbim— Tlio  mnvnhlr  nirw.l  =^vitrli.  in  conjunction  with  ttir  cnrvr-rl  crrrwvc.  for  tlip  pnrpose  of  adapting 
the  ni.'i'iii;r' t..  Ill  ■  iik.'j-  ,  [  i.  :li. -n -^rtting  or  sharpening-  tln' tn  tli  nf -n  u-iir  h-i  well  as  circular  sawn. 
Also,  ..]>  i.iiii,:  ;i;i.l  !■■>  .iiii  ;  III.'  I  iiM  ,  iiv  nieaus  of  the  shaft  ini  mh;-  \.i[liin  ihr  l,>>l|..u-  j-rrew  shaft,  when  ap- 
plied ii.  .1  ,-,i\\  ^ll  (iirii'i.  Ill  il;.'  hi.nuj.'i  ili'scribed.  Also,  the  l-.-u-i.!.',  ,.■  ,.i  ;iii\  ,|,  (.,,■  <\n-  imrpose  of  »upi>orting 
the  saw  Ui-tii  uliile  Kiuf;  sliaipi-jit-.i.  Al^^o,  in  combination  wUli  ilu-  i.uu  uirI  Uie  ;iuvil,tho  clamps  for  gaug- 
ing and  timily  holding  the  saw  \vhil:^t  being  acted  upon,  as  described. 

197.  Ship's  Capstan;  David  Knowlton,  Camden,  Maine. 

Claim — Fixing  the  shafts  of  the  stnd  gears  in  a  revolving  plate  arranged  to  turn  with  thf  barrel  and  head 
when  they  are  locked  together,  and  to  be  stationary  when  tbey  are  unlocked,  in  combinatiou  with  two  stuJ 
gears*,  by  which  the  head  and  barrel  are  turned  in  the  same  direction  when  uaedusa  geared  or  simple  capstan. 

198.  Exhibition  Rocket:  Andrew.^  Laner^ian.  Boston,  Massachusetts. 

Claim— M;iUii  ■  il,.  r  .  ;  :  w  ii|j  ,i  m  r.  h  :ii  i.mijfd  and  fixod  in  the  choke,  and  protected  or  covered  by  a 
plane  or  thin  il  -  i  i    ,     1 1.     <  li.ke,  nor  any  cavity  or  recess  to  hold  the  match  or  catcli 

sparks.  And  1  !■  ;         i   ■   ^  ii    .     ti-h,  as  dcscnbed,  to  the  inner  surface  or  side  of  the  choke, 

or  arranging  tli  .  1 1  .■  h;  i  r;,  1 1,  i  m,  ;ii  1  \>  :;i  i '  -pect  to  tlie  lower  end  of  the  niatcb,  the  same  not  only  en- 
abling the  matth  to  lie  euntiiied  in  tlu- 1  In  ke  nf  the  rocket,  but  to  have  a  portion  of  it,  alter  breakage  of  the 
cap,  capable  of  being  bent  downward  out  of  the  choke  into  a  couveuient  position  for  being  fired. 

199.  Sled  Brake;  Albertus  Larrowe,  Cohocton,  New  York. 

Claim— 1st,  Constructing  the  brake  eyes  in  the  peculiar  form  shown  and  described.  2d,  The  combination 
of  the  brake  eyi,'s  with  the  brake,  as  described. 

200.  Whip  and  Line-holder  for  Guiding  Houses  TninouT  the  use  of  the  Hands;  Lucius  Leavenworth, Tru- 

mansburg,  New  York. 
Claim — The  arrangement  of  the  iTin-hookaor  knobs  which  are  united  byon?ormnrecrnss-liar8orbrar.   , 
and  which  are  provided  witli  n  wliip-socket,  or  without  the  same,  iu  such  a  manner  that  a  fmmc  is  fonn     . 
which,  by  the  aid  of  suitable  shoulder  straps,  or  their  equivalents,  may  be  sccui'ed  to  the  body  of  a  pei>i  n 
a^  described. 

201.  Cork  Machine;  Harvey  Locke,  South  Bo.ston,  Massachusetts. 

Claim — 1st,  The  employment  or  use  of  a  rccipiocatiug  knife-stock,  when  provided  with  necessary  kni  v.  . 
and  arranged  in  cunil.iri;-.tinii  with  a  l<>t:ltiM^;  mauau-l.  ttuvei-^iii-  clamp,  and  foeiWpuiit  or  tmiigh,  So  thai  ;. 
the  knife-stock  iiv>\---^  1,  ■>  1.  .u;.l  r,.- ;!,  ;  i.  ,■.  -  ,  r  ■.  ..|i.  'a  ir  I  .■„■,':",  ..(n  iIi-  !..i:  ..i  -1  J >,  ,ii,.l  .-.iM  pieces  turned 
in  suitable  colli-- il  i-i  ■  I      J'    '.■      ■.,■..  i.   v.  ,,'i' i.    i      ,i.     ■Hi.!,.,  ;..■..';    .   lIm- Hiaadrei  and 

head  to  an  adjii-..!  ]■■!■  n-  i.:  ■■.■■■:■.■   .;  ■!    .■ ,    .      ■'  -         !■.■-.  i      ■     :■  i  ,;.■■!  ihe  pieces  of 

cork  more  or  h-y^  ..i.h.]ii  h  v,  nii  n-   i.m,-.  .,i.i  \  n-,  :ii  ■  m;  ■  i  ,.i  ;, 1 1.— i-  :.i,r.-  i.    .1.  -m..1.    3d.  Placing 

the  clamp  in  a  rec  pimatin-:  pial<-  uiuiati  ,i  by  rh.-  bv.r.  q,  hum  tlie  wheii.  an.l  the  lever,  r,  Iroui  the  recip- 
rocating knife-stock,  e,  for  the  purpose  of  giving  the  traversing  movement  to  said  clamp  to  convey  the  pieces 
of  cork  from  the  jaws  to  the  mandrel. 

202.  Wind-mills;  .James  K.  Lum,  Skooknmchuck,  W.  T. 

Claim— The  employment  or  use  of  the  fly  or  frame  placed  on  the  arbor,  and  having  the  ends  of  the  cord 
passing  through  it,  and  attached  to  said  arbor,  said  cords  being  also  attached  to  the  rope  of  the  weight,  tho 
Hy  being  operated  by  tho  wind-wheel,  in  such  m;inner  as  to  admit  of  a  simultaneous  rotation  of  the  arbor. 

203.  Grinding  MiLts;  J.  C.  Lyon-.  Ani-ni  n    .uI  Il.nry  F.  Phillips,  £.-iu  .  i  T.'V.-.  \.  v,  Yurk. 

Claim— 1st,  The  arrangeniriii  :.  u  of  the  clasp,  pin,  ^    ■        1  i     I.  and  shaft,  whereby 

the  said  shaft  and  grinding  conr  11  '  ,.  \  i  i  justed  and  firmly  ■■  ill  :  i  i  lie  machine  is  in  ope- 
ration or  at  rest.  2d,  The  arran-  I  '  .'niation  of  the  doubi.  i'  :-■  Ii'  !  i  n'!v,  shaft,  fork,  rod,  and 
shell,  as  described,  BO  that  by  til'    '            i     i     i  Mn' ^baft,  the  shell  will  also  be  adjusted. 

[By  the  use  of  this  mill  grni-i  i     >  i  i  tnier  or  coarser,  as  desired,  for  tlie  hub  of  the  haud-wli  ■■  \ 

is  provideil  with  a  screw,  that  is  [i .;....  li  ■  >iiiiexion  with  the  grinding  cone  and  coi-n-cracker  that  1  y 
turning  the  hand-wheel  the  shaft  n,j^i\i;.-.  ii.  luii;;iuulinal  sliding  motion  that  ailjusts  the  cone  to  grind  to  any 
degree  of  fineness,  and  its  free  rotation  is  not  interfered  with.] 

204.  Potato  Diggers;  Perry  Marcy,  Tunkhannock,  Pennsylvania. 

Claim — The  arrangement  of  the  inclined  smooth  belt,  tightenhig  i)ulley,  shield,  ratchet  wheel,  levers, 
and  bars,  provided  with  teeth,  constructed  in  the  manner  set  forth. 

205.  Construction  of  Driving  Suafts  for^Mills,  Cotton  Gins,  &c.;  James  Massey,  Tliomasville,  Georgin. 
Claim — Suspending  tli'  rhivinf,'  slnitt.  in  tlie  manner  describi'd,  to  allow  it  to  rise  or  fall  with  the  floor, 

to  which  it  is  attaclied.  .ii-  ;M;iti  :  -n'l-  .i.ji;  ill\  in  ih-  iii.iniF-r  set  forth. 

206.  Drainage  Pipe;  T!i"'r  .    .'    '^\---    ii.  i,    .';ii\,'.!'     ;.lti!>ett3. 

Claim— Combinini;  \\ .-.:  i  ;  ,,  \  ^,  i  :,,,■  i    \,l  •,;,k,  washinc;  tub,  or  other  similar  articles,  the  elas- 

tic drainage  pipe  tenuinaiui^  iw  a  ".u.i^L  ..i.,,,,  ,  m  ih..  niamier  described. 

207.  Corn  a>-d  Cane  Harvesters;  U.  D.  McCleorge  and  D.  C.  Greer,  Morgantown,  Yirginia. 
Claim — Providing  acorn  or  cane  harvtst.-: 

pose  of  cutting  the  stalks  into  two  or  more  pit 

20S.  Macoines  FOR  Sawing  Stone;  Andrews  T.  Merriman,  Chicago,  Illinois. 

Claim — The  lowering  the  saw  frame  by  means  of  the  long  screws  acting  on  the  sliding  bars,  and  the  stiff 
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connecting  rods  hon^  witb  hinge  joints  at  the  saw  frame,  and  th*'  sliding  bare  (instead  of  chains  or  ropes), 
tor  the  i.ur|K«se  of  holding  the  saw  frame  st<-ady  and  prevent  any  jumping  motion. 

209.  WiNKOW  Curtain  Fixture;  Purchea  Miles,  New  Britain,  Connecticut. 

Claim— 1st.  The  romiwnnd  hanging  bracket,  capable  of  being  raised  up  to  permit  the  openin*  and  cIoi5- 
ing  f'f  blinds,  or  for  other  pur|x«es.  2d,  Constnictinj;  and  combining  the  parts,  a 4  deacribed.  so  that  the 
bntcket  can  bv  attached  to  the  top.  side,  or  bick  of  the  window  frame,  and  at  either  $ide  of  the  window.  3d, 
Holding  the  band  against  a  pulley  having  a  friction  surEice  by  an  arm  or  arms,  as  set  forth. 

210.  CoRRCGATiNG  Metaluc  SHEETS;  Richard  Montgomery.  City  of  N'ew  York. 

Claim — The  waved  corrugated  wrought  metal  plate  for  boilers,  in  combination  with  the  margins  of  greater 
thickness  tbnn  its  middle,  as  descrit>ed. 

211.  Isstkcment  for  Adding  Nusibebs;  John  B.  NewJirongh,  St.  Louis,  Missouri. 

Claim— let.  The  bent  arm  underlying  the  di.il,  so  as  to  operate  it  without  ol>strnctinff  the  vision.  2d, 
The  stud,  oiwruting  in  thed'-scribed  connexion  with  the  pawl  to  pennit  the  btckward  motion  of  the  dial,  for 
the  purpose  set  forth.  3d,  The  combination  and  arrangement  of  the  rib.  CJivity,  citch.  and  teeth,  operating 
OS  explained,  to  shift  the  obstructing  plate  at  each  revolution  of  the  dial,  and  an-est  the  reverse  motion  of 
the  latter  at  the  riglit  instant  in  setting  the  machin*'.  4th,  Tlie  described  arrangement  and  combination  of 
the  pins  and  hook,  operating  in  the  manner  set  forth. 

212.  Machixes  for  Harvestiso  Beans  ;  S.  Tan  Rensselaer  Newman.  Covington,  New  York. 

Claim — ^Ist.  The  employment  or  use  of  the  mt^ry  sickles,  provided  with  srolloped-shaped  twth.  and  ar- 
ranged tn  operate  as  set  forth.  2d.  The  combination  of  thp  endless  chain  of  rods  with  the  rotary  sicklps.  3d, 
Tlie  conil'ination  of  the  rotary  sickles,  endless  chain  of  rods,  platform,  with  or  without  the  rake,  placed  in  a 
Tnounte<I  frame,  and  arranged  for  joint  operation. 

213.  Fire-back  for  Stoves  axd  Fire-pl-\ces  ;  Andrew  O'Xeill,  Portsmouth.  Ohio. 

Claim — The  hooded  damper,  in  combination  with  a  radiating  fire-back,  arranged  as  described. 

214.  Ctltitators;  James  Peeler,  Tallahasse,  Florida. 

Claim— The  arrangement  of  the  bars,  p  and  E.  bram,  handles,  and  standard,  the  bar,  f,  forming  a  brace, 
a  conlt*'r.  and  a  landslide,  and  the  bar.  d.  being  provide-d  with  an  inclined  or  tapering  point,  on  which  any 
style  of  blade  may  be  secured,  the  two  htxis  being  pivoted  together,  and  the  whole  oiwrating  in  the  manner 
p^>ecified. 

215.  Maciuxes  for  Crmxa  Sugar  Caxe;  Albert  Philipp,  Mayville,  TVisconsin. 

Claim — The  arransement  of  the  cotters,  n',  with  the  forked  arms.  i'.  and  with  the  endless  apron,  in  com- 
bination with  the  cutters,  H,  the  forked  arms,  i,  the  reels,  and  the  additional  platforms,  to  operate  in  the 
manner  specified. 

210.  App\r.\tus  for  Manxfacture  of  Paper  Pclp  ;  Joseph  B.  Falser  and  Gardner  Howland.  Fort  Edward, 
New  York. 

Claim— 1st,  Ilaving  the  pip?,  b.  which  passes  through  the  hollow  journal  of  th*'  Iwiler.  divided  by  apar- 
tition.  so  that  the  steam  may  find  exit  through  one  compartment  of  the  pire.  and  the  contents  of  the  boiler 
through  the  other  compartment.  2d.  The  employment  of  the  perforated  disiphnigm.  when  arranged  as  de- 
scribed, to  protect  the  pipes,  h  h's  a',  and  strain  the  liquids  from  the  '-stock.*'  3d.  The  arrangement  of  the 
boilern.  J  j'.  with  the  surrounding  envelope,  as  described,  so  that  the  rpsnltant  liquids  of  the  boiling  may  be 
evap-jrated,  and  also  employed  to  cool  dpwn  the  boilers  and  surronnding  envelope.  4th,  The  arrangement  of 
the  ba<nn  below  the  boiler  to  receive  the  falling  liquid,  as  describe*!.  .5ih.  The  injection  of  the  steam  arising 
from  the  lioiling  of  the  alkaline  and  other  contents  of  boiler,  j'.  into  boiler.  J.  and  vice-versa,  as  descril>e<r. 
fith.  The  arrangement  of  the  warming  chamber  between  the  two  boilers,  and  the  combination  therewith  of 
the  pii>es.  t  v  w  w'.  as  described.  7th.  Tlie  arrangement  and  combination  of  the  boilers,  furnace,  and  doors, 
so  as  to  aprdy  the  furnace  heat  to  either  or  both  boilers  at  pleasure,  as  de;?cribed.  Sth.  Tlie  combination  of 
the  cylindriail  bottomed  vats,  having  the  chimneys  parsing  through  them,  with  the  boilers,  as  described. 

217.  Machines  for  Sowing  Fertilizers;  James  Peeler.  Talahassce.  Florida. 

Claim — The  arrangement  of  the  frame,  wheels,  axle,  and  apron,  attached  to  the  frame  by  means  of  straps, 
with  the  bar.  metallic  strip,  cornifimt'-d  wheel,  bar,  cliuck,  hopper,  and  slide,  the  whole  being  constructed  and 
placed  in  the  relative  positions  set  forth. 

218.  BRAKF5  for  Power  Looms;  Rensselaer  and  Gordon  B.  Reynolds,  Stockport,  New  York;  ante-dated  Feb. 

8. 1859. 
Claim — Applying  and  arrang-'ng  the  two  fices  of  the  brake  relatively  to  its  centre  of  motion,  and  the 
Slid  centre  of  motion  relntively  to  the  centres  of  the  crank  and  cam  shaft.-*,  in  the  manner  dfscribcd.  whereby 
the  brake  is  not  only  rendered  automatic  in  case  of  r-coil  after  the  stoppage  of  the  loom  by  the  action  of  the 
protector,  but  self-liberating  when  the  loom  is  started  again. 

219.  Filter;  Wm.  Rico.  PhiLidelphia,  Pennsylvania. 

Claim — ^Ist,  The  general  arrangement  of  the  two  casings,  the  perfiimted  plates,  the  wire  gauze,  bofly  of 
sand,  the  system  of  pipes,  and  three  cocks,  as  described.  2d.  Confining  a  l)otly  of  sand  Itptween  the  perforated 
p"ates.  by  meann  of  a  ring,  constructed  in  thf  manner  set  forth,  or  any  equivalent  thereto,  by  which  the  fwiid 
ring  may  I»e  made  to  compress  the  N>lyof  s«nd  without  disturbing  the  said  perforated  plates.'  3d,  The  orifices 
at  the  lower  ends  of  tiie  pipes,  for  the  purpose  specified. 

220.  CiPKR  Presses;  Christian  Ritter,  Reading.  Pennsylvania. 

Claim— The  appticntion  of  th**  chanrferi-d  and  grooved  inner  slats  and  partitions,  with  their  fastenings 
and  arrangements,  which  will  produce  the  intended  effect. 

221.  Barsn  for  WA-snixG  TVisnows;  Philip  C.  Rowe,  Boston,  Ma.«snchnsetts. 

Claim— The  hydraulic  wirdow-w.nshpr  or  bm?h.  constructed  with  the  spray-jet  tube,  and  the  conduit  or 
pipe  applied  to  its  stock  and  handle,  in  manner  as  specified. 

222.  Cooking  Raxgf.8;  Vim.  G.  Rnggles.  Won-ester.  Massachusetts. 

Claim — Tlie  amngement  and  combination  of  the  oven.i».|<rf>vided  with  acntml  hollow  shelf,  b.  thp  oven, 
G,  providt-d  with  a  hollow  shelf,  m,  fii-e  chamber,  b.  damper,  e.  chnnibere,  h  d,  flues,  c  h  n  n',  as  described. 

223.  Door  Frvmes  for  Fubsaces;  Paul  A.  Sabbaton.  Albany.  New  York. 

Claim— The  combination  of  the  mouth  of  the  furnace  of  the  dooT  tc&jne  and  door,  when  the  said  door 
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frame  ih  prnvi.Ie.1  witli  an  openin?  larger  than  the  dnnr  into  which  the  door  shuts,  so  as  to  close  against  tlip 
furnace  or  against  a  shield  or  false  frauns  as  desoribcd. 

224.  Tool  for  Planing  and  1'inishing  the  Edges  of  Boot  and  Shoe  Soles;  Henry  Sauerbier,  Newaik,  Xew 
Jersey. 
Claim— The  combination  of  the  collis  and  edge  plane,  in  the  manner  specified. 
2*25.  ir\nvESTiNa  M\cinNES;  Wm.  and  Tliomas  Schnt-bly,  Hackonsack,  New  Jersey. 

Claim— Tho  arrangement  and  combination  of  the  inclint-d  tapering  discharge  trough,  with  the^oncavo  ! 

or  curvfil  platform  and  rakei-reel,  whereby  the  grain  is  madu  to  fall  from  the  machine  in  compact  gavels,  as 
described. 

226.  IIakvestinq  Machines;  Wm.  and  Thomas  Schnebly,  Hackensnck,  New  Jersey. 

Claim— The  employment  in  combination  with  the  pi-udulous  levers,  d  d',  of  the  toggle  levers,  g  g.  ;i^ 
shown,  whereby  the  levers,  d  d',  may,  without  shifting  their  axes  of  motion,  be  thrown  in  ur  out  of  conuexii'ii 
with  the  drivers. 

227.  AVater-wheel:  Jonas  Smith,  Westport,  Connecticut. 

Claim— The  arrangement  and  combination  of  the  annular  gate,  when  provided  with  the  tangential  vrr- 
tical  plKtcs.  btatiouary  rim,  interposed  between  the  gate,  and  wheel,  when  provided  with  buckets  having  lip>. 
all  as.lescriU-il. 

[Til  ibiit  class  of  horizontal  water-wheels  called  "centre  discharge  wheels,"  this  invention  will  be  ftminl 
to  be  aji'liiviM'-.  Tln>  iiivfritinn  consists  in  the  employment  of  a  circiUar  gate,  formed  of  a  scries  of  gml  ■ 
passii-i-.  ml  [In  1,1  n\i  r  ui  ;ii.nnul  a  stationary  rim  having  induction  openings  made  in  it,  the  wheel  havin- 
peciili;u    I'Mi  I.-  t-  -;i,i   wli.  Ii   i-^  i?o  arranged  that  the  admission  of  water  to  the  wheel  may  be  regulatLil  ;i- 

desinnl  \Mili  UI    11  I I-,.  1 1 1-1  ill  such  a  way  that  the  greatest  effect  will  be  produced  from  a  given  volume  -i 

water,  uii^iiicr  it  hu  Lu-c  n  smalt] 

228.  Measuring  Faucets;  Joseph  Smith,  Cincinnati,  Ohio,  and  G.  B.  Griffin,  Madison,  "Wisconsin. 
Claim— Ist,  Operating  the  plunger  by  means  of  the  cam  grooves  on  the  face  of  wheel,  in  connexion  witii 

the  pins  on  tho  sleeve,  when  both  are  con^tnietecl  and  oi)trated  in  the  manner  set  forth,  2d,  The  serr;.i-.l 
circular  register  plate,  in  connexion  with  ili-  in.  in  i  mhI  imintcr,  in  the  manner  specified.  3d,  The  disc,  an 
stmcted  as  described,  in  combination  Willi  !'      i    '      ]    i     ;iii. I  the  outlet  pipe. 

229.  Machine  FOR  Jointing  Staves  ;  Julm  i:    -■   ,  ■     i Ituffalo,  New  York. 

Claim— The  adjustable  plates  with  julum^  -  uti^ 

rollers  and  yielding  pressure  plate,  or  its  ectuivakut,  i 

230.  Cdltivators;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  slotted,  adjustable,  reversible  blades,  arms,  and  hub. 
as  described. 

231.  PANORAunc  Attacoment  for  Clocks  to  Indicate  toe  Comp^vrative  Time  in  all  Longitudes;  Giles  M. 

f?tnnc,  Fred'-n-icksburgh,  Virginia. 
f'liijni  -  i  -t.  Til-  ,  H[.i-M,ni.t'r  Mi.il  ,11\  M.  ,1  ,  .IT  i  iii^ .  2 1  r.|n;il  |.:(rts  for  indicating  the  34  hours  of  day  and 
nigbt    I        II    I        i     I     I        .       I         .    I        I      -  I     i   !     '         >.  lii.  .;i-,;  representing  the  northern  or  soutbeiii 

heiiii-i  .1    '  I  >       ,1  '    ^i        y  uiid  all  localities  thereon.     3d,  The  com- 

biuaii'.!'  I  III  I  \  i\  II.-  1'-  'Mill  ih.  -I  h  1,1  .;i  il.  I  I  In,  .1 -Mating  the  cause  of  day  and  night  by  the 
diurn  il  r^.-volulii>ii.s  ut  the  t>rm>.-r.  riT'i'L--''^'"tiu^^  tLl-  re\  ulutiuiis  ui  ibe  earth  on  its  own  axis. 

232.  Combined  Case  fob  Pen,  Pencil,  Knife,  Toothpick,  Ac;  John  F.  Sturdy,  Attleborough,  Msissachusett^. 
Claim — The  case,  constructed  as  shown,  and  provided  with  the  blade  knife,  operated  by  the  spirally  &l'j[- 

ted  tube,  pencil  tube,  toothpick,  and  pen-slide. 

233.  Clothes  Pin;  'WilHara  II.  Towers,  City  of  New  York. 

Claim — A  clothes  clamp,  formed  of  two  parts  jointed  together  at  their  upper  ends,  as  set  f  )rth. 

234.  Apparatds  to  Uold  and  Turn  the  Leaves  of  Books  and  Music;  Cyrus  B.  Thayer,  Boston,  Mass. 
Claim— The  combination  and  arrangement  of  the  wedge-acting  back  pieces  and  clamps  with  their  con- 
necting dovetail  tongues  and  grooves,  so  that  simply  raising  the  clamps  shall  unclampand  depress  them,  shall 
clump  the  music  sheets.    Also,  the  arrangement  and  combination  of  the  leaf-turning  cords,  aj-ms,  lever,  and 
catch. 

235.  Machines  for  Digging  Potatoes;  George  F.  Tiffany,  Palmyra,  Michigan. 
Claim- The  hinged  fork,  in  comliinatiou  with  the  plough,  arranged  as  set  forth. 

[In  front  of  the  cart  body  an  adjustable  plough  is  placed,  conshucted  with  closed  sitles,  and  operating  1  y 
means  of  a  wheel  placed  in  front  of  it,  so  as  to  be  self-adjusting  while  passing  over  the  potato  hills.  adai>tiii;; 
itself  to  the  various  depths  of  hills,  tind  ploughing  up  the  potatoes  and  sending  them  on  to  an  endless  riddle, 
■where  the  dirt  is  clean-'d  offtbeni. 
230.  Mam  1  \.  :i  \:).  <■¥  C,  \< :  rhiils  X.  Tyler, 'Washington  City,  D.  C. 

ri  11  111  —I  '  1 1  il  ::.  n  -  1-  \\itli  the  volatile  and  easily  coudensible  products  of  coal,  resin,  tar,  ic, 
in  til  II  1,1^.  ■  .  ■  ■ >iiu.i-  -ct  forth. 

237.  Ci  I  11-.  \i  .■  -     I  i.uiLh.i  \^al,U,illrttsville,  Texas. 

(■[iiiii  -\m  iii.ih- the  dovetailed  projection  at  equal  distances  from  the  cutting  edges  of  the  shares,  in 
coiiibiu  ih  II  wi  11  ih.' slots  and  receeses  in  the  arms,  and  for  the  purpose  of  securing  tho  shares  to  the  arms, 
aud  {<•  iiii.liT  111.  Ill  rrvi*rsible. 

[Tins  cultivntur  is  especially  adapted  for  hilling  and  weeding  young  crops  of  cotton,  corn,  or  root  crops, 
as  it  runs  between  two  rows,  throwing  up  the  ground  on  each  side,  or  it  straddles  two  rows  by  a  proper  adjust- 
ment of  the  shares.] 

238.  Screw  Propeller;  Jules  Jean  Baptiste  Vergne,  Paris,  France. 

Claim— The  arrangement  of  the  grooving  fluting  or  ribs  in  the  form  of  a  series  of  steps,  as  described. 

239.  Fluid  Lamps;  Anton  Von  Schuttenback,  St.  Petersburgb,  Russia;  patented  in  England,  Oct.  11, 1S58. 
Claim— The  combination  of  the  gas-holder  or  gasometer,  the  vessel,  the  pipe.  N,  with  its  bi-anches,  tho 

pipe,  F,  the  chamber,  the  chimney,  the  oil  reservoir,  and  the  burner,  the  whole  being  applied  aa  specified. 

240.  Gas  IIetorts;  Edward  Walcott,  Providence,  Rhode  Island. 

Claim— Ist,  The  combinatiou  with  the  lid  of  the  projecting  incline  plane,  as  described.    2d,  The  employ- 
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ment  for  secnring  the  lid  of  the  raouth-piece  of  the  retort  in  place  of  a  horizontal  eccentric  or  cam  and  lever, 
attached  to,  and  combined  with,  a  cross-bur,  and  oppli<--d  to  the  mouth-piice  of  the  returt,  as  described. 
all.  RAILB0.U)  Cut  Seats;  F.  F.  Wagner  and  P.  P.  Dickinson,  Harrisburgh,  Pennsylvania, 

Claim — The  arrangement  and  combination  of  the  wheels,  arms,  cushions,  and  bars,  as  described. 

[This  invention  consists  in  arninging  on  each  side  of  the  seat  two  cushions  which  fold  one  on  the  top  of 
the  oth(^r,  and  which  are  attached  to  arms  that  are  connected  by  a  series  of  gear  wheels  in  stich  a  manner  that 
the  cushions  attached  to  one  side  of  the  seat  are  always  situated  on  a  plape  parallel  to  the  plane  which  passes 
through  the  cushions  on  the  other  side,  so  that  when  the  cushions  on  one  side  are  used  fur  the  back  of  tho 
seat,  those  on  the  otlier  fomi  leg  i-ests.  and  vice-Tcrsa,  and  by  bringing  the  cushions  in  a  horizontal  position 
the  seats  are  changed  into  sleeping  couches.] 

242.  BoDT  Bolsters  for  Railway  C.iES;  Ambrose  Ward,  Altoona,  Pennsylvania. 

Claim — 1st,  The  arrangement  and  combination  of  the  trusses,  centre  plate,  d,  sills,  and  tension  rods,  aa 
described.  2d,  Providing  the  ct-ntre  plate,  D,  with  lugs,  protecting  flanch,  or  cap,  lattral  bearing  flanch  at 
the  centre  fitting  into  cup  in  plate,  b,  the  vertical  bearing  flanch  fitting  into  the  cup  or  groove  in  plate, b,  ar- 
ranged as  described. 

[The  centre  plat-i's  are  so  arranged  thnt  the  lateral  friction  between  the  upper  and  lower  centre  plate  is 
reduced  to  a  very  small  diameter,  and  sufficient  room  is  obtained  for  circulating  the  oil  or  lubricating  matter, 
and  at  the  same  time  the  dirt  is  excluded  by  me:ms  of  a  fl.inch  attached  to  the  uppt-T  plate  and  tilting  over 
the  lower  one.  and  struts  are  cast  to  the  upper  centre  plate  in  such  a  manner  that  they  form  steps  for  the  truss 
timbers,  and  the  downward  pressure  on  either  side  of  the  car  is  sustained  by  the  outer  rings  of  the  centre 
plates.] 

243.  Method  op  Opexing  .ojd  Clostxg  Farm  Gates  ;  David  Warren.  Gettysburgh,  Pennsylvania. 

Claim — The  arraugemeut  of  the  lever  and  bar,  d,  with  the  bar,  e,  and  falling  catch,  constructed  in  the 

344.  CcLTiv.\TOEs;  Ilenry  Wells.  Walnut  Grove,  Illinois, 

Claim — The  .irrangement  of  the  sh.irf,  mould-boards,  rods,  h  h  and  1 1,  the  latter  having  the  parts,  d  d, 
joraied  on  them,  the  said  parts  passing  respectively  through  the  bar  and  beam,  thus  making  a  very  firm  struc- 
ture, in  the  manuer  set  forth. 

245.  Trace  Fastener;  Solon  R.  Atkins  and  D.  H.  IIull,  Assignors  to  D.  H.  Hull,  Plantsville,  Connecticut. 
Claim — The  metallic  box,  having  a  semicircular  ring  on  its  end,  and  provided  with  a  slide  which  is  to  be 

operated  by  a  knob,  and  held  against  the  neck  of  the  button  on  the  whiflle-tree  by  springs,  arranged  in  the 
manner  set  forth. 

246.  Device  for  Feediso  Bees;  Wm.  Brown,  Assignor  to  self  and  Fontain  G.  Robertson,  Shelbyville,  Ind 
Claim — The  bottle-stopper,  consisting  of  the  cork,  tube,  and  cup,  secured  together  by  the  screw  and  nut, 

as  described. 

247.  Heels  for  Boots  axd  Shoes;  Walter  Hunt,  City  of  New  York. 

Claim — Making  the  external  form  of  the  heels  of  boots  and  shoes  of  a  metallic  shell  with  an  iimer  flanch 
at  the  upper  edge,  to  tit  over  the  usual  heel  seat  of  the  sole  and  between  that  and  the  counter  or  back  portion 
of  the  upper,  and  to  be  provided  with  an  iimer  core,  and  the  whole  to  be  secured  to  the  heel  seat.  Alsn,  iu 
combination  with  the  shell,  and  upper  flanch,  and  inner  core,  making  the  said  sliell  with  an  inner  flanch  at 
the  lower  edge.  Also,  in  combination  with  a  heel,  constructed  as  above  described,  and  consisting  of  the  shell 
with  the  upper  and  lower  flanches  and  the  enclosed  coi-e,  the  employment  of  a  rotating  top  lift,  as  specified. 
24S.  Water  Gauges  for  Ste;  m  Boilers  ;  Robert  H.  Mathies,  Boston,  Assignor  to  A.  N.  Clark.  Beverly,  Mass. 

Oaim — The  combination,  with  the  partition  that  separates  the  upper  and  lower  main  tubes,  of  the  gange 
of  the  iudL-iK-ndent  steam  and  water  tubes  or  courses,  arranged  to  unite  the  spaces  iu  the  main  tube,  as  speci- 
fied. 

249.  Double  Canson  for  Chaix  Shot;  Wm.  M.  Jeffers,  Assignor  to  self  and  Wm.  L.  Gibson,  Elmira,  N.  T. 
Claim — The  use  of  a  partition  intermediate  between  the  breech  and  muzzle  of  the  piece,  in  combination 

with  the  slot,  so  arranged  that  the  charge  of  the  barrels  sliall  mingle  at  the  fuse,  so  that  immediately  on  the 
ignition  thereof  the  expansive  force  shall  b.'  wholly  expended  in  projecting  the  two  balls,  and  not  weakened 
by  a  continuous  coimexion  betwe,  n  the  bairels. 

250.  Water  Gauges  for  Steam  Boilkrs  :  H.  K.  Moore.  Maiden,  Assignor  to  A.  W.  Adams  and  G.  W.  Dane, 

Boston,  and  Wm.  G.  llowe,  Haverhill,  Massachusetts. 

I  do  not  claim  the  single  balanced  valve  apparatus,  constructed  with  the  arrangement  of  steam-receiving 
and  discharging  chambers,  hollow  stem  or  passage,  external  steam  passage,  and  paiCs,  d  d.    But  I 

Claim— Combiuiug  therewith,  the  auxiliary  steam  sjace,  and  th«  nipple  or  raised  valve  scits,  arranged  as 
specified. 
iiSl.  Cheese  Cover;  E.  L.  Pratt,  Assignor  to  self  and  R.  B.  Fitts,  Philadelphia,  Pennsylvania. 

Claim — As  an  improved  article  of  manufacture,  for  the  purposes  described,  a  ventilating  cover  constmctei 
of  tin  plate,  or  other  suitable  material,  so  as  to  protect  artielva  placed  therein  from  the  rays  of  light  and  beat, 
am.  the  ravages  of  animals  or  insects,  and  at  the  same  time  secure  jierfect  ventilation,  by  means  of  a  series 
of  small  perforations  at  or  near  the  base  or  bottom  for  the  inlet  of  cool  air,  and  another  series  of  perforations 
at  or  near  the  top  for  the  escape  of  warm  air  moisture  and  gases. 

252.  Railroad  Tcrn-tables  ;  Archibald  and  James  H.  Putnam,  Assignors  to  selves  and  Philip  S.  Geisse, 
Wellsville.  Ohio. 
Claim— The  at^justable  spindle,  applied  and  adapted  in  the  manner  set  forth. 
263.  Lock  Guarb;  Lawrence  Schroder,  Assignor  to  John  U.  Schroder  &  Co.,  Cincinnati,  Ohio. 

Claim — The  arrangement  of  the  several  tumblers,  in  combination  with  intervening  springs,  which  vary 
the  spaces  between  said  tumblers  and  operate  the  lock,  in  the  manner  set  forth. 

254.  Gas  Uctorts;  John  W.  Smith,  Washington  City,  D.  C,  Assignor  to  self  and  Jesse  H.  Whitehurst,  Balti- 

more, Maryland. 
Claim — The  described  arrangement  of  the  pipes,  e  and  e',  when  combined  with  the  retort  and  condensing 
chamber,  in  the  manner  set  forth. 

255.  SMELTrvG  FmiNACE  for  Iron  ;  Robert  Wm.  Sievier,  Upper  Holloway,  Middlesex  Co-  England,  Assignor 

to  Wm.  Lilley,  Ohio. 
Claim— The  use  of  the  exhaust  pipe  in  coimezion  with  a  &n  pump,  or  other  means,  to  exhaust  the  foul 
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air  and  pises,  ami  canse  a  current  of  air  to  pass  thronph  the"  bottom  or  apciinrrs  of  the  fiimace  of  fwfficipnt 
density  for  the  snieltlnf;  unJ  jmrifying  irou  and  uther  vvga,  in  tlie  niamnir  8<t  forth.     Also,  the  exhaust  fan) 
constructed  and  operating  jis  t-xplaiued.    Furtlicr,  the  use  of  the  movable  crucible,  as  described. 
256.  Edge  Plane  for  Boots  and  Shoes;  lieiyamiii  Tolman,  Assiguur  to  self  and  Asa  F.  RamsJull,  Pembroke, 
Massachusetts. 

Claim — The  improved  edge  plane,  as  constructed,  with  cutter  and  gauge  bearings,  flanches,  and  confining 
devices  arranged  on  the  stock,  and  with  respc-ct  to  the  cutter  and  gauge,  as  specifii^il. 

lio7.  Patterns  for  Casting  Stove  Covers;  Charles  Teueadule  and  A.J.  Sennett,  Assignors  to  Wm.  aniJacob 
Ilesor,  Cincinnati,  Ohio. 

Claim — Constructing  patti-rns  for  stove  covers  and  centres,  with  an  opening  in  their  under  sides,  by  means 
of  which  a  draw  bar  may  be  withdrawn  from  the  mould  before  removing  the  x>atteru,  and  also  with  a  per- 
tbration,  as  set  forth. 

JUNE  28. 

£58.  CossTHncTiNG  Rims  and  Field-pieces  for  Watch  and  Locket  Cases;  J.  N.  Allen,  Providence,  B.  I. 

Claim — Making  the  rim  and  tield-piece  for  watch  or  locket  cases  from  a  strip  of  sheet  metal, as  described. 

259.  Vapor  Lamp  BcRNEas;  C.  M.  Alexander,  New  Albany,  Indiana. 

Claim — The  combination  of  a  retort  bavins  converging  sides,  and  constructed  in  the  manner  set  forth, 
with  an  inlet  pipe  and  an  outlet  pipe,  and  u  burner,  for  the  purpose  of  forming  a  gas  generating  apparatus, 
to  be  used  in  connexion  with  fluid  lamps. 

260.  Seeding  Macdines;  J.  C.  Bean,  Grayville,  Illinois. 

Claim— The  arrangement  of  the  hopper  and  arms,  in  combination  with  the  inclined  equalizer,  as  set 
forth. 

261.  Gas  Retorts;  William  Beaumont,  Patereon,  New  Jersey. 

Claim — Making  all  that  part  of  a  retort  which  is  most  subject  to  expansion  and  contraction,  corrugated 
to  prevent  fracturu. 

262.  Contrivance  by  woich  the  Workman  Operates  Scroll  Saws  ;  Edward  Beck,  AUentown.  Pennsylvania. 
Claim — The  oscillating  platform  connected   witli  the  shaft  by  mi-ans  of  the  straps  and  pulley,  or  their 

equivalents,  the  arm,  pitman,  and  spring,  arranged  for  joint  optratiou  as  set  forth. 
2tj3.  Railroad  Bars  op.  Hails;  Ueury  Betts,  Hamilton,  C.  W. 

Claim — The  angle  rail,  in  combination  with  the  outside  bar,  where  the  space  between  them  is  filleil  in 
with  cement,  prepared  by  boiling  sand  and  coal  tar,  in  such  proportions  as  will  beat  resist  the  action  of  the 
elements,  cold,  heat,  and  moisture,  and  the  wear  of  the  wheels. 

264.  Fire-proof  Desk;  M.  B.  Bigelow  and  Anson  Hardy,  Boston,  Massachusetts. 

Claim — The  movable  table,  or  any  device  essentially  the  same,  in  combination  with  the  fire-proof  case, 
Baid  table  being  constructed  and  made  so  as  to  opei-ate  in  the  manner  specified.  Also,  the  slide,  or  any  devico 
essentially  the  same,  in  combination  with  the  movable  table  aud  the  tire-proof  case,  for  sujiporting  or  assist- 
ing to  support  said  movable  table,  whenever  said  table  is  drawn  out  to  the  position  shown  in  fig.  2,  said  slitle 
and  table  being  connected  and  made  so  as  to  operate  in  the  manner  specified.  Also,  the  brackets,  or  any  dt-- 
vice  eubstautially  the  same,  in  combination  with  the  fire-proof  case  for  supporting,  or  assisting  to  support, 
the  movable  table  and  the  slide,  in  the  manner  explainL'd. 

265.  Spring  Hinge;  Nelson  Birdsall,  Port  Jervi8,New  York. 

Claim — The  combination  aud  arrangement  of  the  spring  and  adjusting  piece  applied  to  a  hinge,  as  de- 
scribed. Also,  inserting  within  the  spiral  spring  the  tubular  spring,  as  described,  for  fissisting  the  action  of 
the  spiral  spring,  and  preventing  it  from  setting  or  getting  out  of  place  with  the  other  parts. 

266.  PLODOHs;  L.  E.  Burdin,  Paris,  Kentucky. 

Claim — The  arrangement  of  the  beam,  the  handles,  the  standard,  brace,  h,  share,  laudaide,  cone,  spindle, 
or  shaft,  braces,  c  and  G,  and  lug,  as  describc-d. 

267.  Corn  Planters;  Alexander,  William,  aud  James  Campbell,  Harrison,  Ohio. 

Claim — The  described  arrangement  of  the  inclined  slides  or  valves,  levers,  adjustable  rods,  and  cam 
wheel. 

268.  Job  and  Card  Printing  Press  ;  J.  A.  Campbell,  New  Orleans,  Louisiana, 

Claim — Fastening  the  cylinder  permanently  on  its  solid  axle,  and  also  fastening  the  ends  of  this  axle 
securely  into  the  slides.  Also,  in  combination  with  the  cylinder.the  revolving  of  the  roller  frame  ou  the  soli<l 
axle  as  its  working  centre,  while  the  axle  itself  does  not  revolve  either  by  eccentric  wh^-els,  which  are  to  be 
used  when  the  cylinder  vibrates,  or  by  plain  ones  when  it  is  stationary.  Altio,  the  eccentric  wheels,  in  com- 
bination with  the  cylinder.  Also,  the  cranks,  r,  and  connecting  rods,  d.  in  combination  with  the  cylinder, 
the  inking  frame,  and  the  eccentric  wheels.  Also,  the  combination  of  the  cranks,  8,  the  connecting  rods,  t, 
the  slots,  the  pins,  and  the  bottoms,  with  this  preas,  as  specified. 

269.  Stoves;  W.  J.  Cantelo,  Burlington,  New  Jersey. 

Claim — The  exterior  casing  and  inner  adjustable  casing,  incombination  with  the  fire-pot  and  cone-shaped 
grate,  when  the  several  parts  are  arranged  as  set  forth. 

270.  Machines  for  Hoisting  Bricks  ;  "f.  F.  Christmau,  Wilson.  North  Carolina. 
Claim— The  combination  of  the  rollers,  D  d,  with  the 

as  set  forth. 

271.  Seed  Planters;  Giles  Cramton,  Marshall,  Michigan. 

Claim — The  application  and  use  of  the  pulleys,  in  combination  with  the  ac^ustable  hanger,  tension  bar, 
Jever,  and  yoke,  with  its  attached  si)riug  stops,  arranged  as  specified. 

272.  Machines  for  Sowing  Fertilizers  in  Drills;  C.  B.  Davis,  Lawrenceburgh,  Tennessee. 

Claim — The  arrangement  of  the  hopper,  wheels,  frame,  handles,  d  d,  ahoe,  e,  handle  of  shoe,  n,  pins  on 
wheel,  and  axle-trees,  as  described. 
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273-  AppiKATCS  FOR  Purifying  Gas;  Aurelius  Dickinson,  Claremont,  Xew  Hampshire. 

Claim — Tlie  washer,  constructed  with  horizontal  plates,  corrugated  or  witli  the  bottoms  partly  or  wholly 
concave,  and  with  upright  plates  projecting  above  and  below  the  said  plates,  and  dipping  into  the  water  beli>\v 
the  said  plates,  and  with  orificrs  so  arranged  in  the  highest  portions  of  the  said  horizontal  plate,  as  tocaneo 
the  colU'Ctiun  of  the  gas  in  the  concave  portions  of  the  said  plates,  below  and  around  said  orifices. 

274.  Bases  for  AEnnaAL  Teeth  ;  George  Dieffenbach,  City  of  New  York. 

Claim — The  composition  of  matter  consisting  of  sulphate  of  alumina,  and  other  ingredients,  substan- 
lially  as  described. 

275.  Process  for  Coloring  Artificiai-  Teeth;  George  Dieffenbach,  City  of  New  York. 

Claim — Developing  the  color  of  a  cored  or  hardened  composition,  by  the  agency  of  solar  light,  when  the 
coloring  matter  is  incorporated  into  the  said  composition,  while  in  its  plastic  or  uncured  state. 

276.  CoNSECTiNO  Boards  for  Roofs,  Ac;  Wm.  T.  DeGolyer,  Schenectady,  New  York. 

Claim — Covering  the  joints  of  board  or  plank  for  roofing,  by  means  of  sheets  of  metil  bent  in  the  form 
shown,  so  that  the  strips  of  wood,  or  other  packing  used,  shall  lie  on  as  well  as  against  the  fiancbes  turned  oa 
Baid  metal. 
£77.  Fdrnaces  ;  J.  H.  Duhme,  Cincinnati,  Ohio. 

Claim — The  arrangement  of  the  flue  spaces  controlled  by  diuupers,  for  the  purpose  of  increasing  and 
perfecring  the  combustion,  as  set  forth. 

278.  Cartridges;  J.  H.  Ferguson,  Baltimore,  Maryland. 

Claim — A  wattr-proof  and  inflammable  cartridge,  made  as  described. 

279.  Harvesting  Machixes  ;  B.  G.  Fitzhugh,  Frederick,  Maryland. 

Claim — The  combination  of  a  rake  and  reel  revolving  on  the  same  shaft,  when  the  rake  is  so  made  as  to 
deliver  the  cut  material  in  a  line  oblitjue  to  the  swath  of  the  machine. 
280".  Gr.un  Cradles  ;  M.  R.  Flanders,  Parish\ille,  New  York. 

Claim — Attaching  the  finger  standard  to  the  swath  by  means  of  the  rod  and  eye,  secured  respectively  to 
the  stiindard  and  snath  in  connexion  with  the  compensating  or  adjustable  braces,  arranged  as  set  forth. 

251.  Gas  Purifiers;  Peter  Fontain,  Philadelphia,  Pennsylvania. 

Claim — ^The  receptacle  or  receiver,  in  combination  with  the  filtering  and  purifying  apparatus,  arranged 
as  described. 

252.  Reciprocating  Propeller;  John  Gait,  Philadelphia,  Pennsylvania. 

Claim — Combining  the  buckets  with  the  frames  and  with  the  driving  rods,  or  their  equivalents,  by  means 
of  cross-heads,  link  connexions,  and  slots,  substantially  as  specified.  Also,  the  construction  of  the  propellers 
with  the  frames  of  flaring  form,  and  with  their  buckets  fitted  to  the  smaller  front  portions  thereof.  Also,  con- 
structing the  driving  rods,  each  in  two  parts,  one  of  which  connected  with  the  buckets,  is  capable  of  being 
connected  with,  or  disconnected  from,  the  other  at  pleasure,  for  the  purpose  either  of  closing  the  buckets 
before  the  backward  movement,  and  opening  them  before  the  forward  movement  of  the  propeller  frame  com- 
mences, or  of  causing  the  closing  of  the  buckets  before  the  forward,  and  the  opening  of  them  before  the  hack- 
ward  movement,  as  may  be  desired,  and  thereby  enabling  the  action  of  the  propeller  to  be  reversed,  without 
reversing  the  engine. 

283.  Let-off  Motion  for  Looms;  TTm.  H.  Gray,  Dover,  New  Hampshire. 

Claim — The  board  or  plate  and  springs,  applied  to  the  breast  beam  of  the  loom,  and  combined  with  a 
clutch  by  which  the  yarn-beam  can  be  thrown  into  gear  with  the  cam  shall  or  crank  shaft  of  the  loom,  to 
operate  substantially  as  described. 

284.  Rotary  Huirows;  Christian  and  J.  K.  Gingrich,  Annville,  Pennsylvania. 

Claim — The  clearers,  in  combination  with  roller  and  ring,  when  arranged  as  set  forth. 

[Clearers  are  ari-anged  upon  the  weighted  arm  of  a  rotating  harrow,  so  as  U^  precede  the  traveler  or  fric- 
tion roller  which  supports  the  weight,  and  keep  the  annular  ring  upon  which  the  traveler  rolls  clear  of  dirt 
id  using  the  harrow,  and  an  adjustable  draft  bar  is  added  to  place  the  line  of  draft  in  any  position  that  may 
be  desirable.] 

285.  Rakesg  Attachment  for  Harvesters;  C.  P.  Gronberg,  Montgomery,  Illinoie. 

Claim — The  peculiar  arrangement  of  the  mechanism,  namely,  the  reciprocating  rack  bar  and  semicircu- 
lar toothed  bar,  in  connexion  with  the  bent  rack  shaft,  provided  with  a  spring,  arm,  and  part  pinion,  and  the 
semicircular  bar  on  the  support  provided  with  teeth  and  a  projecting  arm  for  joint  operation,  as  set  forth. 

286.  Alcohometers;  Heinrich  Guth,  City  of  New  York. 

Claim — An  alcohol  indicator,  substantially  as  described,  by  which  the  evaporation  of  a  fixed  quantity  of 
alcoholic  liquid  is  made  to  indicate  the  exact  per  cent^ige  of  alcohol  contained  in  the  said  liquid. 
2S7.  Machine  for  Making  Upholstery  Springs;  James  Harrison,  Jr.,  City  of  New  York. 

Claim — 1st,  Giving  one  or  more  of  the  forming  rollers  a  positive  rotary  motion  at  a  velocity  which  causes 
its  or  their  periphery  or  peripheries  to  move  fester  than  the  periphery  of  that  part  of  the  mandrel  in  con- 
junction with  it  or  them  at  any  time  in  the  operation.  2d,  Connecting  the  axle  of  the  roller,  or  any  of  the 
forniiDg  rollers,  by  a  link  and  two  universal  joints,  with  a  shaft  having  a  longitudinally  sliding  and  also  a 
rotary  motion,  for  the  purpose  of  giving  the  said  roller  a  rotary  nv  ition  and  a  motion  along  the  mandrel,  and 
allowing  it  to  accommodate  its  position  to  the  varying  diameter  of  the  mandrel. 
2SS.  Ship's  Capstans;  J.  F.  HoUoway,  Saline  Mines,  Illinois. 

Claim — A  Ciipstan  having  a  vertical  movement  as  well  as  a  rotary  one,  substantially  in  the  manner  speci- 
fied. 
2S9.  Stoves  ;  Marcus  L.  Horton,  Lebanon,  New  Hampshire. 

Claim — The  ventilator  with  valve  and  hood,  as  arranged,  and  in  combination  with  chambers  and  fines, 
operating  as  described. 
290,  Apparatus  for  Tanning;  D.  L.  Hubbard,  Glastonbury,  Connecticut. 

Claim — The  wheel  or  cylinder  having  its  periphery  formed  of  oblique  slats  placed  within  the  vat,  and  ar- 
ranged to  operate  as  set  forth.  Further,  in  combination  with  the  wlieel  or  cylinder,  constructed  aa  described, 
the  apron,  for  the  purpose  specified. 
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291.  Appakatds  for  Condensing  Coax  Oils;  W.  G.  "W.  Jaeger,  Baltimore,  Maryland. 

Claim — The  employment  of  a  fan-blower,  when  the  same  is  used  to  draw  the  vapors  from  the  retnrt,  in 
the  manner  set  forth.  Also,  in  combination  with  the  fan-blower  or  draft  so  used,  1  claim  the  escape  pipe  and 
trap,  arranged  as  set  forth. 

292.  Bedstead  Fastejong;  J.  C.  Jeffries,  Mount  Temon,  Indiana. 

Claim— The  construction  of  a  bwlstead  fastening  formed  with  male  and  female  plates,  provided  with 
tongues  and  hooka,  when  arranged  in  combination  with  a  post  and  rail,  in  the  manner  as  set  fijrth.       • 

293.  Arranging  Couches  in  Railroad  Cars;  E.  C.  Knight,  Philadelphia,  Penusylvauia. 

Claim — 1st,  The  mode  of  arranging  berths  or  couches  over  backs  of  railroad  car  seats,  as  set  forth.  2d, 
The  mauner  of  supporting  the  backs  of  the  seats  by  slides  and  rods,  for  the  puriwse  described. 

294.  Cross-cot  Sawing  Machine  ;  M.  W.  Knox,  Sheridan,  New  York. 

Claim— 1st,  The  arrangement  of  the  several  parts  of  a  sawing  machine,  as  lierein  described,  whereby  the 
operator  can  manage  the  sawing,  elevating,  twid  depressing  the  saw.  and  opening  and  closing  the  clamp,  with- 
out changing  his  position  in  relation  to  the  machine.  2d,  The  guides  and  blocks,  when  arranged  in  combi- 
nation with  the  saw,  in  the  manner  specified. 

295.  Braiding  Machines;  Isaac  W.  Lamb,  'Wi-i  X  \  i.  "^r^  liij;;in. 

Clfum — 1st,  The  combination  of  the  two  i    :;!.    rirriers,  rotating  in  opposite  directions  in  con- 

centric circles,andtheshuttle-changers,haviiiu  I      :    ■liscribed.  2d,  The  construction  of  the  shuttles, 

each  with  two  openings,  and  with  a  spring  d  l:  ::;  ,  !:i^  i.  tU  npeniugs,  to  operate  in  combination  with  the 
inclined* surfaces  and  stopsof  the  shuttle-carriers  and  shut tle-cliangers.  3d,  The  combination  with  the  shuttles 
of  the  nippers,  and  their  several  appendages  and  appliances,  by  which  their  bite  or  friction  upou  the  plaita 
are  regulated  and  rendered  uniform,  substantially  as  described. 

296.  Preserve  Cans  ;  W.  D.  Ludlow,  City  of  New  York. 

Claim— The  described  combiuation  of  the  key  with  lugs  attached,  in  the  manner  shown,  to  the  sides  of 
a  cavity  in  the  top  of  the  can,  in  order  to  prevent  the  disruption  of  the  said  lugs  during  the  act  of  closing  the 
can,  and  avoid  projections  above  or  beyond  its  periphery. 

297.  Machine  for  Folding  and  Packing  Wool;  Wm.  H.  Main,  Liverpool,  Ohio. 

Claim — The  devices  for  rolling  the  fleece  into  acompact  cylindrical  form,  namely,  the  combination  of  the 
belt,  rod,  hooks,  and  pins,  the  same  being  operated  by  means  of  the  windlass  and  screw,  in  jthe  mauner 
specified. 
29S.  Cultivator  Teeth:  Gardner  ^Taynard,  Hion,  New  York. 

Claim — The  arrangement  of  the  tooth,  stay,  and  wrought  iron  stem  and  brace,  when  the  stem  is  welded 
between  the  wings  of  the  tooth  and  made  to  form  a  brace,  ;is  set  forth. 
299.  Packing  for  Stdffing-boxes  of  Pistons;  Charles  M.  Burney,  Roxbury,  Massachusetts. 

,  Claim — A  packing  for  stuffing-boxes  composed  of  canvass  and  india  rubber,  as  set  forth,  and  cut  diago- 
■nally,  as  described. 
iSOO.  Machines  for  Pulverizing  Minerals;  Samuel  and  George  E.  Mills,  City  of  New  York. 

Claim — A  series  of  circular  grooved  and  roughened  metallic  plates  working  upon  their  edges  side  by  side 
in  a  trough  or  cylinder,  the  circle  being  larger  than  the  plate;ji,  which  have  an  alternating  motion  in  combi- 
nation with  each  other  and  the  cylinder,  and  in  connexion  with  the  rock  shafts  and  levers  for  operating  the 
same. 

301.  Machine  for  Finishing  Hair-brush  Handles  ;  Thomas  Mitchell,  Lansingburg,  New  York. 

Claim — The  rotating  cutter  wheels,  and  guards,  and  guides,  in  combination  with  the  clamps  provided  with 
patterns,  arranged  as  set  forth.  Also,  centering  the  unfinished  brushes  in  the  clamp  by  means  of  the  bristles, 
in  connexion  with  the  strip  or  plate  and  the  inner  edge  of  the  pattern  or  its  extension,  as  described. 

302.  Defecating  Sugar  Juices;  Marie  Heloise  Nicolas  and  Louise  Josephine  Champagne,  Thibodeaui,  La. 
Claim — The  employment  in  the  bleaching  and  defecating  of  sugar  juices,  of  the  herein  described  combi- 
nation of  sulphur  and  lime,  prepared  in  the  manner  set  forth. 

303.  Anisi.u-  Trap  ;  Henry  S.  North  and  John  0.  Couch,  Middletown,  Connecticut. 

Claim — 1st.  Tlii^  ctml'iuatioii  of  the  many-chambered  cylinder  with  the  breech-pin,  by  means  of  a  cen- 
tral couuiiii  111  Mi  11  I  I  \  hiHli-r.  meeting  the  chambers,  and  a  groove  or  recess  all  round  the  end  of  the 
breech-piii   \  ,  i,        r.  ji  is  made  between  the  chambers  of  the  cylinder,  and  all  are  enabled  to  be 

firedat'i       ^      i'   >  »  -'U  Fittingthe  hammer  in  the  form  of  a  ring  to  slide  along  the  exterior  of 

the  breriii|>;ii  ':A.  i'li  f  tii!iiJii;irion  with  the  hammer  applied  to  slide  along  the  exterior  of  the  hollow 
breech-pin,  of  a  rod  sliding  thrMcgh  the  centre  of  the  cylinder  and  within  the  breech-pin,  and  a  spring  sear 
attached  to  the  said  rod,  and  working  through  a  slot  in  the  breech-pin,  as  described.  4th,  The  combination 
with  the  hammer  applied  outside  of  the  hollow  breech-pin  of  a  collar,  or  its  equivalent,  applied  within  the 
breech-pin,  and  liavins  pins  or  cara  projecting  through  slots  in  the  sides  of  the  breech-pin  behind  the  ham- 
mer, and  a  h  ilical  spi  ihl;  applied  within  the  breech-pin,  behind  the  said  collar,  or  equivalent.  5th,  The  ex- 
tension 111  til  ■  1 .  iiti.il  111  which  carries  the  sear  directly  through  the  cylinder  and  through  the  hollow  breech- 
pin,  so  thit  ir  III  ly  1"  Mpi-rated  either  by  a  pull  at  its  front  end  or  by  a  push  at  its  rear  end.  6th,  In  combi- 
nation with  till'  iii;niy-itiambered  cylinder,  hollow  breech-inn,  hammer,  central  rod,  sear,  and  spring,  and 
collar,  as  de:^cribei],  we  claim  the  stock  and  trigger,  applied  as  described,  to  make  a  weapon  that  can  be  baited 
and  set  for  shooting  game,  by  the  seizure  of'the  bait,  or  that  can  be  used  in  the  hand  like  an  ordinary  pistol 
or  fire  arm. 

304.  Tool-holders  for  Lathes;  Charles  Peck,  New  Haven,  Connecticut 

Claim — ^Ist,  The  combination  of  the  tool-rest  with  the  segment,  or  their  mechanical  equivalents,  so  aa 
to  elevate  or  depress  the  cutting  instrument,  when  arranged  in  tlie  manner  described.  2d,  The  T-slotted  bed- 
plate with  the  tool-rest  conntcting  the  tool-posts,  when  combined  in  the  manner  described,  so  as  to  allow  the 
cutting  tool  to  be  placed  at  any  required  angle  horizontally. 

305.  Clothes  Dryer  ;  George  Race,  Norwich,  New  York. 

Claim— 1st,  The  employment  of  a  hollow  post  enclosing  the  arms  of  the  reel,  in  which  the  arms  may  bo 
elevated  and  depressed  through  its  top,  in  the  manner  set  forth.  2d,  The  combination  of  the  sliding  head 
and  the  arms  hinged  to  said  head  at  their  lower  extremities,  and  connected  by  cords,  or  other  equivalent  con- 
nexion, at  their  upper  extremities,  as  described,    3d,  The  combination  with  the  foregoing  of  the  cord  and 


American  Patents  tvhieh  issued  in  June^  1859.  171 

Dg  the  head  in  the  hollow  post,  when  constructed 


306.  3L\cnL\E  fob  Driving  Hoops  on  P.uls,  &c.;  VTm.  Raymond,  Marlboro'.  New  Hampshire. 

Claim — The  employment  of  a  driver,  when  either  fixtnl  or  turning  loosely  in  its  bearings,  and  operated 
by  means  of  a  jointed  le'ver,  or  otherwise,  ao  as  to  press  against  and  drive  the  hoop  upon  tbu  tub,  when  a  ro- 
tary motion  is  given  to  said  tub. 

307.  Cooking  Ranges;  Wm.  Resor,  Cincinnati,  Ohio. 

Claim — The  peculiar  construction  of  the  plate  which  constitutes  the  upper  plate  of  the  stove,  forming,  as 
it  does,  the  plate  of  the  stove,  the  arched  roof  of  the  damper  chamber,  and  part  of  the  chimney  pipe,  in  the 
manner  set  forth. 
oOS.  MonE  OF  Lifting  Stamps  for  Crushing  Ores;  Dclos  E.  Rice,  Detroit,  Michigan. 

Claim — Tlie  application  of  the  folding  wedges,  in  combination  with  the  band,  or  their  equivalents,  thereby 
producing  a  uniform  lift  of  the  rods  together  with  the  stamp  heads. 
G09.  Machine  for  Turning  IIubs;  Alex.  Rickert,  Schoharie,  New  Tork. 

Claim — 1st,  The  graduated  scale,  in  combination  with  the  index,  and  the  sliding  frame,  and  hub  blank, 
and  mandrel,  operating  in  connexion  with  the  cutters,  in  the  manner  described.  2d,  The  constnicting  the 
sliding  sleeve  with  an  opening  at  the  angle  so  as  to  slide  over  and  upon  the  large  cutter  on  the  shaft,  so  as  to 
cut  any  required  size  of  hub  without  cha-i^"  of  l;T'-r-.  :i^  -1  --fjl't-l.  Also,  the  constructing  the  sliding  sleeve 
(or  cutter  and  stock.)  to  p:iss  over  and  ni ;  '    ' '      ■  !  ■    r!  !■  slmlt,  in  connexion  and  combination  with, 

the  making  one  of  the  sides  of  the  slecvi  I  ■  ,  i   ,  i    :     i  tlie  other,  in  order  to  approximaie  to  au 

equipoise  of  the  shaft.    3d,  The  settiui;  ai.  i .    ii-L    l..    i  >    n    lij    -i  the  slot  and  screw-bolt)  the  arm,  so  as  to 
cut  any  required  length  of  hub,  and  so  ;*ii.ti(^.  .i  ujo n   ii...-   f^.ti  .lo  to  allow  it  to  vibrate,  for  the  purpose  of 
bringing  up  the  cutters  to  the  hub  or  throwiug  them  biick  whuu  required,  and  without  interfering  with  the 
screw  or  the  ac^justnient  of  the  arm. 
810.  Cotton  Cultivators;  Wm.  J.  Rivers,  Sumter  District,  South  Carolina. 

Claim^The  handles,  helve,  beam,  foot  bar,  plough,  harrow,  roller  frame,  and  roller,  when  arranged  for 
joint  operation  as  described, 
oil.  Apparatus  for  Heating,  Cooking,  A^•D  TENTiLATisa ;  C.  B.  Sawyer,  Fitchburgh,  Massachusetts. 

Claim — The  combination  of  the  oven  and  range  with  the  fire-pot,  fire-flues,  and  air-pipes,  as  described. 

312.  Broom  Clasp;  P.  B.  Sheldon,  Prattsbiirgh,  Assignor  to  self  and  J.  T.  ITpson,  Huron,  New  Tork. 
Claim — The  feathers  or  ribs,  in  combination  with  the  screw-threads  of  the  shanks  and  with  the  handle. 

as  described.  Also,  the  combination  of  the  conical  screw  shanks,  conical  screw  ferrule,  and  screw-bolts,  and 
nuts,  arranged  as  s«;t  forth.  Also,  the  wires  attached  to  the  jaws  and  arranged  in  combination  therewith,  in 
the  manner  described. 

313.  Corn  Shellers  ;  Adon  Siddall,  Kamson,  Michigan. 

Claim — The  arrangement  of  the  stirrup  with  the  levers  for  operating  the  adjustable  sliding  pressure  bar, 
ill  the  manner  described. 

314.  PowER-PULLET  PRESSES;  "William  and  Robert  Skene,  Louisville,  Kentucky. 

Claim — 1st,  The  arrangement  of  the  scroll  and  the  conical  windlasses,  e  e',  to  operate  in  combination 
with  the  windlass,  h,  and  with  the  two  followers,  or  their  equivalents,  as  specified.  2d,  Arranging  the  scroll 
and  the  windl.isses,  ee',  or  their  equivalents,  on  slides,  which  are  rigidly  attached  to  the  upjjer  follower,  so 
that  the  weight  of  those  parts  assists  in  increasing  the  pressure  on  the  substance  placed  between  the  two  fol- 
lowers. 3d,  The  aiTangemeut  of  the  tno  followei-s  with  pulleys  to  operate,  in  combination  with  the  scroll,  the 
cone  windlasses,  and  the  ropes,  substantially  as  set  forth. 

315.  Power  Gear  Presses;  William  and  Robert  Skene,  Louisville,  Kentucky. 

Claim — The  arrangement  of  the  windlasses,  the  weight,  the  scroll,  and  the  pinion,  n.  to  operate  in  com- 
bination with  the  cog-wheel,  the  pinions,  e  and  e',  the  double  rack,  and  the  followc-r,  substantially  as  speci- 
fied. 

316.  Carpet  Fastener;  M.  D.  and  S.  A.  Snyder,  Clarendon,  New  York. 

Claim — Au  improved  carpet  hook,  consisting  of  the  bai-bed  shank,  gauge  notch,  throat,  and  rectangular 
clinching  hook,  consti-ucted  in  tlie  manner  described. 

317.  Retorts  for  Distillation  op  Coal;  John  L.  Stewart,  East  Boston,  Massachusetts. 

Claim — My  improved  revolving  web  retort,  constructed  not  only  with  its  induction  and  eduction  open- 
ings arranged  at  or  near  one  end  of  it,  but  with  an  endless,  or  other  proper  carrier,  made  so  as  to  operate  to 
receive  the  coal  or  matter  to  be  distilled  from  or  near  one  end  of  the  retort,  and  carry  or  force  the  same  toward 
the  opposite  end  thereof,  and  fioiii  thciice  haokwiird  toward  the  front  end.  and  there  dischnrge  such,  the  same 
causing  the  coal  or  m^ittfi'  i.i  T--  ilNt';'.'  1  '  ■  ' .         ;'  ;  ■"■!i_h  tli  ■  ]■■  :.■:  r  >.r  ■".:rl- '^i !:■;:..  ("ii.iinr.-y,  jri  manner 

and  for  securing  advun',; .   ■-   ■!,!,/■  '  i:    -■■■■!  \',  ;l.  ;'r  i  .  ■  ;:  -  ■:  ■■ '.  u-.u'ing 

mouth,  a  w^ater-sealiiic  1 1    i._:i       l     i  ,  i        'i  i  ^  1.  to 

receive  or  carry  away  ri-m  i  h     i .  :..i  i  ;■  ■  ..  .■;  ;>i  -iji.  (-.  i  ;.■■  \'.  .n  i  .  i  li..'  ;  i  ■  n'.it,  i,i,.;.  i  ^uch 

application  of  it  to  the  (ii^(.li:irL:niii  iiiL.nni.  m  imm.;  i"  iiu  iii-ii  va|iur  m  sI'mhi  in  luu  rttun  in  ujaiini-'r,  and  to 
eflfect  an  advantage  in  the  distillation  of  the  coal  or  matter  therein,  as  specitied. 

318.  Machines  for  Making  Hat;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — Arranging  the  rakes  in  radial  slots  between  the  two  drum-heads,  and  fixing  them  therein,  so  as 
to  serve  the  purpose  of  a  hay-making,  and  by  a  single  change,  a  hay-raking  machine,  in  the  manner  set 
forth. 

319.  Appaeatcs  for  Drying  Grain;  Joseph  Souter,  Chicago,  Illinois. 

Claim — The  drying  of  grain  by  means  of  heated  air  within  a  vertical  cylindrical  chamber,  which  is  pro- 
vided with  a  series  of  tapering  rims  and  a  central  shaft,  which  is  armed  with  a  series  of  winged  scattering 
wheels,  when  a  fan,  or  some  other  equivalent  means,  is  employed  for  producing  an  upward  current  of  healed 
air  through  the  said  chamber,  in  the  manner  set  forth. 

320.  Apparatus  for  Heating  Buildings;  George  S.  G.  Spence,  Boston,  Massachusetts. 

Claim — The  arrangement  of  the  elevated  sides  of  the  boiler,  in  combination  with  the  pipe,  or  its  equiva- 
lent, depressed  within  the  same  fijr  heating  and  distributing  the  air,  in  the  manner  set  forth. 
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321.  Harvestixg  MAcniXEs;  A.  G.  Stipher,  Richmond,  Indiaua. 

Claiin— l8t.  The  employment  or  use  of  the  tilting  epring  rake,  in  combination  with  the  sliding  raker 
frame,  arranged  as  set  forth.  2d,  Operating  the  raker  frame  and  raker,  by  means  of  the  reciprocating  bar. 
throngh  the  medium  of  the  rack,  cog-wheel,  pulh-y,  and  cord,  arranged  as  set  forth.  3d  The  combinatiuu 
with  the  raker,  the  sliding  trap-doors,  operated  by  means  of  the  bent  levers,  springs,  and  cams,  as  set  forth. 
S22.  Defecatimg  Sugar  Jotces;  A.  A.  Tait,  Assignor  to  George  B.  Hartson,  City  of  New  York.  • 

Claim— The  employment  of  the  sulphate  of  tin,  applied  in  manner  substantially  as  described,  for  defecat- 
ing cane  juice  and  syrups. 
323.  Frames  for  Masufactitre  of  Soap;  R.  P.  Thomas,  Syracuse,  New  York. 

Claim— Lining  soap  frames  in  ordinary  use  with  flexible  metallic  plates,  in  the  manner  set  forth. 
334.  Corn  Planters;  C.  G.  Udell,  Morris,  Illinois. 

Claim— Ist,  The  arrangement  of  the  grain  box,  tubes,  connecting  bars,  and  legs,  constructed  in  the  man- 
ner set  forth.  2d,  In  combination  with  the  above,  I  claim  the  measure,  marking  rod,  and  guide,  constructed 
in  the  manner  set  forth. 

325.  Machine  for  IIulling  and  Scouring  Grain;  T.  F.  Wagoner,  Trenton,  New  Jersey. 

Claim— The  combination  of  two  surfaces,  one  of  which  is  elastic  and  the  other  hard,  when  the  planes  of 
eaid  surfaces  are  placed  on  a  plane  with  the  horizon,  and  one  of  them  having  a  circular  motion  for  the  pur- 
pose of  hulling  and  scouring  grain,  as  set  forth. 

326.  IIORSE-saoE  Machine;  H.  L. 'VVattg,  Chester,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  slotted  carriage,  the  die,  the  followers,  the  rollers,  as 
described. 

327.  KoTAJiT  Cultivators ;  John  Young,  Joliet,  Illinois. 

Claim — The  arrangement  and  combination  of  the  skeleton  or  open  rotary  ploughing  cyh'ndcr,  when  tho 
mould-boards  thereof  are  set  tangential,  and  extend  from  end  to  end  of  the  cylinder  in  a  straight  or  obliquu 
direction,  in  combination  with  a  rotary  shaft  or  circular  edge  discs,  the  whole  being  operated  as  set  forth. 

328.  H-ARVESTING  MACHINES;  McCliutock  Young,  Jr.,  Frederick,  Marj-land. 

Claim — Combining  the  handle  of  the  rake  with  the  shaft  by  means  of  the  supporter,  the  shaft  arm,  the 
crank,  the  pitman,  h,  and  the  pitman,  i,  and  in  such  a  manner  that  the  rotation  of  said  shaft  will  steadily 
and  positively  impart  the  desired  movements  to  the  rake.  Also,  tlio  combination  of  the  catns  and  the  guides, 
or  either  of  them,  with  the  above  described  mechanism  for  operating  tho  rake,  constructed  in  the  manner 
described. 

329.  Furnaces;  E.  B.  Cherevy,  Assignor  to  self  and  T.  W.  Weathered,  City  of  New  York. 

Claim — The  hollow  dome,  k,  over  the  fire,  in  combination  with  the  dome,  h,  in  the  manner  and  for  the 
purposes  specified,  whereby  the  heat  ascends  into  said  dome,  k,  and  then  passes  away  between  the  domes, 
h  and  k,  heating  the  circulating  water,  as  specified.  Also,  the  thimbles  passing  through  the  flanches  and 
forming  openings  for  the  circulating  water,  as  specified. 

330.  Mode  op  Imparting  Momentdm  Motion  to  a  Sifting  Apparatus;  Samuel  Clark,  Assignor  toW.  0. 

Bourne,  City  of  New  York. 
Claim — 1st,  Tlie  imparling  a  ^hort,  quick,  or  jarring  motion  to  a  sifting  apparatus,  or  machinery  of  any 
kind,  where  sudi  m   li   ii  i— !■     i  !':■  ,  i'.   m  m-    f  m  oscillating,  vibrating, or  reciprocating  w..iu'lit.  I.r,ai-i,t^ 
at  the  end  of  its  mt;  '      l.    '  :  ,i;ii;»ratus  or  its  attachments,  in  the  m:(miM«lr-.i  ii-,,l.  or 

its  equivalent.    iM.  -:  ■  i  ilie  motion  is  applied  by  means  of  a  sii-iMri.lin_  ..r -Lip- 

porting  link  orrMii.\M!ii  -  >i  ..v.   t.   n  ii_  '■  i;-  uii'tinost  at  both  ends  and  convex  bearing  piuti  uudL-rmust, 
constructed  as  above  act  lurth,  or  iii  mi  L-iiuival^-ui  manner. 

331.  Seeding  Machines  ;  Daniel  Foreman,  Assignor  to  self,  G.  W.  Sweringcn,  and  Jonathan  Penoyer,  Navarre, 

Ohio. 
Claim — The  arrangement  and  combination  with  the  interior  of  the  peculiarly  formed  hollow  slide  of  the 
adjustable  plate,  as  described. 

332.  Let-off  Motion  for  Looms  ;  W.  H.  Gray,  Dover,  New  Ilampshire,  Assignor  to  self  and  Luther  KobinsoD, 

Melrose,  Massachusetts. 

Clfum — ^lat.  Combining  the  clutch,  or  its  equivalent,  l  >,  x^ln  li  ti^'tlon  is  imparted  to  the  let-off"  mechan- 
ism, with  the  yarn-beam,  by  means  of  a  worm-gear  Ml,  :,  v  '  m.  and  an  endless  screw  and  spring,  ap- 
plied, substantially  as  described,  to  the  shaft  which  r  .  .  lionof  the  beam,  and  operating  as  sot 
forth.  2d,  In  combination  with  the  worm-gear,  endl.^-  -  i -a,  ni  -iiiug,  applied  as  described,  I  claim  the 
lever  applied  between  the  said  spring  and  the  surface  of  the  yaiu  Lin  the  beam,  and  operating  as  specified. 
S33.  Portable  Door  Fastener;  Levi  C.  Johnson,  Assignor  to  self  and  J.  B.  Smith,  Buffalo,  New  York. 

Claim— The  sliding  bar  (including  the  plate,  p),  when  so  constructed  as  to  form  the  slot,  and  so  connected 
and  arranged  with  the  plates,  a  and  A'.and  bolt,  u,  as  that  wlicn  placwl  in  the  door  for  use,  the  bar  will  stand 
at  right-angles  with  the  bolt,  and  when  folded  for  cai'rying  in  the  pocket,  the  plate,  f,  will  cover  tho  teeth  or 
spui-s  of  plate,  A,  as  described. 

334.  Method  of  Protecting  Iron  from  Oxidation  ;  E.  G.  Pomroy,  City  of  New  York,  Assignor  to  J.  R.  Pom- 

roy,  lirouklyn.  N^w  Yvrk.  i 

Claim — Till'  pi  'piiatinn  of  ir>>ii  by  corroding  or  oxidizing  its  surface,  for  the  express  purpose  of  malving 
the  same  rough  :i:i  I  >  p  iM>  ••i  l-ing  closely  and  firmly  united  with  a  covering  of  fire-proof  piiint,  by  means 
of  rolling,  or  otb.-r  i;ii  i.lnni' :il  fircf,  and  the  application  of  the  other  processes  above  described  to  iron  so 
l>repared,  in  combination  therewith. 

335.  Grain  Separators;  Austin  Potter,  Assignor  to  self  and  J.  W.  Norton,  Williamson,  New  York. 
Cliiim— The  application  .>f  the  adjustable  slide-bo:\rd  to  the  endless  ridille,  in  such  a  manner  that  the  grain 

and  straw  can  bi-  ini  1  f  ;i  r  ni--'  upon  the  end  or  m  ■  ,  i  i  i  ^  T  i1,  -  r  --■'■■  upon  the  top,  thereby 
varying  and  ail  I.     !      i  ■.  to  tlic  quality  of  i.'i;i      i    :  i         i     :    ,   Mi.  tl.rce  with  which  it 

leaves  the  cylinl  1    I     i  -  iparating  tho  twn.      \-     i:.         .i    i    :.  ;m:  i  :h  i  ^ni^ment  of  the  parts, 

consisting  of  till- I  111  ->  ii-v  ihi  hijil;  riddle,  with  pulli  \  -  ':ii-,  ,;  i  i  -  1\  u  .ni  ili  ■  \  nlir.  elongated  shaker 
and  board,  and  mternietiiate  adjustable  slide-board,  uin.iatiij-  eunjuiuiiy  vj  lurui  a  more  jiortable,  cheap,  and 
effective  separating  attachment  to  tUi'eshing  machines. 
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336.  Apparatus  for  Oiling  Ctumiers  and  the  Pistoxs  of  Steam  Esgines  ;  C.  A.  Stebbens,  Aseiguor  to  self 
and  R.  J,  Todd,  Boston,  Massachusetts. 
Claim — The  combination  of  the  lifter  and  tubular  holder,  or  their  equivalent  or  equivalents,  with  the 
valve  and  the  piston,  the  whole  being  cou3trucied  and  applied  together,  and  to  a  ri.servuir  and  its  pump  bar- 
rel, in  the  manner  specified. 

EXTEXSIOX. 

1.  Machijtes  por  Raising -axd  Lowering  Weights;  Ephraim  Morris,  City  of  New  York;  patented  July  5, 

1845 ;  extended  June  2S,  1859. 
Claim — The  manner  of  combining  the  barrel  discs  -with  the  wheel,  for  the  puqwee  of  hoisting,  lowering, 
or  suspending  weights  by  means  uf  the  ribs  and  grooves^  or  any  analogous  device.  And  the  further  combi- 
nation therewith  of  the  means  employed  to  govern  and  regulate  the  action  of  said  parts,  namely,  the  friction 
binds  and  levers,  the  attaching  or  detaching  lever,  rolling  shaft  and  bit,  pin  and  slide-key,  substantially  as 
such  manner  and  combination  are  shown,  irrespective  of  the  power  employed  to  work  the  macbinery,  ami 
also  irrespective  of  the  mode  by  which  power  is  connected  to  the  working  parts. 

Additional  Improvement. 

L  The  Construction  of  Chairs.  Sofas,  ic;  Charles  Eobinson,  Cambrldgeport,  Massachusetts;  patented 
March  9^  1858;  additional  diitt-d  June  14, 1859. 
Claim — Additional  to  the  original  improvement,  the  spring  plate,  arranged  and  operating  In  combination 
with  the  supporting  blocks,  as  specified. 

2.  R.ULROAD  Car  Springs;  A.  B.  Davis,  Philadelphia,  Pennsylvania;  patented  February  15, 1S59;  additional 

dated  June  28, 1859. 
Claim — The  bore  and  cover  plate  secured  together  by  a  bolt,  or  other  suitable  fastening,  in  combination 
with  one  or  more  loose  plates  placed  within  the  box,  so  as  todivide  the  latter  into  two  or  more  eompartmenls. 

Re-Issues. 

1.  C'JTTON  Gins;  David  G.  Olmstead.  Ticksburg,  Mississippi,  Assignee  of  R.  A.  L.  McCurdy,  Sabine  Parish, 

Louisiana;  patented  June  26, 1855 ;  re-issued  July  15, 185t5;  re-rc-issued  Juue  14, 1859. 
Claim — The  revolving  screen,  cylinder,  or  shaft  situated  in  the  hopper  or  roll-bos,  bo  that  the  roll  moves 
around  it,  when  arranged  in  the  manner  described,  whether  as  a  single  or  double  device,  so  as  to  perform  any 
ur  all  of  the  functions.  Also,  discharging  the  hulls  and  trash  from  the  roll-box  through  the  sides  of  the  cotton 
giu. 

2.  Fastening  Centre-bits:  Able  W.  Streeler,  Shellbume  Falls,  Massachusetts ;  patented  Jan.  23,1855;  re- 

issued June  14, 1859. 
G aim— Fastening  a  bit  in  its  stock  by  means  of  a  projection  on  one,  and  a  suitable  recess  for  it  on  the 
oiher,  when  ombined  with  meclianical  pressure  or  friction  that  will  hold  the  projection  and  recess  together. 

3.  Water-backs  for  Ranges;  James  Ingram,  City  of  New  Tork;  patented  February  16, 1858 ;  re-issued 

Juue  21, 1859. 
Claim — Protecting  the  water-backs  of  ranges  by  the  inti-oduction  of  a  movable  fire-brick,  soap-stone,  or 
equivalent  material,  between  the  fire  and  said  water-backs.  Also,  arranging  said  water-back,  as  set  forth, 
whereby  the  same  can  be  moved  away  from  the  fire  to  allow  space  for  introducing  said  protecting  fire-brick, 
oc  its  equivalent.  And  in  combination  with  said  water-brick,  the  lever  and  weight,  or  their  equivalent,  t-.* 
move  the  interVL-ning  soap-stone  or  fire-brick. 

4.  Bridges;  D.  C.  McCallum,  Owego,  New  York;  patented  Jan.  20, 1857;  re-issued  June  21, 1859. 

Claim — So  combining  the  arch  cord  or  beam,  the  arch  brace,  and  the  abutment  or  pier  of  a  bridge,  as  that 
the  thnist  of  the  arch  shall  be  thrown  down  upon  the  abutment  or  pier,  and  any  deflexion  in  the  lower  cord 
be  counteracted  by  an  upward  force  at  the  upper  ends  of  the  arch  braces.  Also,  the  raethinl  of  lengthening 
pr  shortening  the  braces  of  a  bridge  truss  or  girder,  by  which  the  truss  may  be  elevated  or  depressed,  as  re- 
quired, by  means  of  the  yoke,  the  plate  on  the  end  of  the  brace,  and  the  straining  pieces  with  their  nuts,  as 


Claim — Ist,  In  combination  with  arms  and  very  small  balls,  or  their  equivalents,  revolving  at  a  velocity 
several  times  greater  than  would  be  due  or  natural  to  them,  considered  as  a  conical  pendulum,  the  em[iUtv- 
mont  of  a  counterpoise,  applied  as  described,  and  so  proportioned  in  weight  as  to  balance,  or  nearly  so,  the 
CfUtrifiigal  force  developed  by  the  revolution  of  the  &tid  arms  and  balls,  or  their  equivalents.  2d,  The  em- 
ployment, at  the  connexion  between  the  arms  and  the  central  spindle  of  the  governor,  of  a  joint,  constructed 
as  described,  whereby  each  arm  is  brought  to  the  out:9ide  of  the  joint  on  one  side,  and  made  totlmist  against 
the  joint  pin  close  to  one  end  thereof  at  a  right-angle,  and  at  a  distance  from  the  axis  of  revolution. 

6.  Veneers:  John  A.  Jackson.  Assignee  of  Israel  Amies,  Philadelphia,  Pennsylvania;  patented  December  11, 

1855 ;  re-issued  June  21, 1859. 
Claim — The  embossed  veneers  described,  the  snme  being  adapted  for  subsequent  application  in  the  cuu- 
structiun  and  ornamenting  of  furniture,  and  other  articles,  to  which  veneers  are  or  may  be  applicable. 

7.  REAPixr,  MvCRiNES :  Ob.'d  Hussey,  Baltimore,  Maryland ;  patented  Aug.  7, 1847  ;  re-issued  April  14, 1857 " 

re-re-irisued  Juue  21, 1859. 
Claim— The  combination  of  side  and  cross  bearings  of  the  guards,  with  flush  edges  at  or  near  the  forks 


Claim — Scalloped  cutters  with  their  blades  beveled,  as  described. 
*B0CE8S  OP  Grinding  Paper  Pulp;  Joseph  Kingsland,  Jr-  Franklin. 

re-issued  June  28,  1859. 

Claim— The  process  of  reducing  fibrous  Bubstancea  to  pulp  suitable  for  making  paper,  whilst  auchfibrona 

15« 
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substances  are  suspended  in  water,  by  subjecting  them  to  the  operation  of  grinding  or  beating  action  in  a 
closed  Tesael,  to  which  it  is  supplied  by  the  hydraulic  power  of  a  descending  column  of  water  so  charged  with 
the  fibrous  substance,  and  permitting  it  to  escjipe  and  bo  discharged  so  soon  as  it  is  sufficiently  reduced.  Also, 
separating  the  fibres  from  the  mass  so  soon  as  they  are  sufficiently  reduced,  and  discharging  them  by  the  hy- 
drostatic pressure  of  the  column  of  water  in  which  the  fibres  are  suspended,  and  which  in  flowing  upward  to 
the  discharge  carries  with  it  only  the  fibres  which  are  sufficiently  reduced. 

10.  Machinery  for  Grimuxo  Taper  Pulp;  Joseph  Kiugsland  Jr.,  Franklin,  New  Jersey  ;  patented  Dec.  IC, 

1856;  re-issu'd  June  2S,  1S59.  •. 

Claim — The  combination  of  tli*^  rotating  grinder  with,  and  inclosed  in,  a  surroundin";  case,  which  consti- 
tutes the  opposing  grinding  surf  ice.  and  which  is  provided  with  a  feeding  pipe  and  discharge  aperture,  suit- 
able for  feeding  or  carrying  tlic  fibrniia  substances  to  and  from  the  grinder  in  the  inclosed  vessel,  by  thu 
hydraulic  pressure  of  a  descending  column  of  water. 

11.  Brick  MAcrnsEs;  Joseph  "NV.  J;tyne,  Sandusky,  Ohio;  patented  May  5, 1S57;  re-issued  June  28, 1859. 
Claim-  1  I.  Til    \.\> ,  .    nM.ii.  [.  I  ill  ili    r):ii  1.  -.  riln  ],  i,v  vlil.  W  cnverging  planes  are  held  firmly  in 

the  sauK- I  '              .  u    .         ,  ^     ;,  i    ii      -n    ;,         ,:        1  mI"  one  or  more  pieces  of  metal.    2d, 

Theradiil     :  .     ii    ,    ,    ,;          .              :    ■    i  ,;    :;  >;      ,,    -i:,      u.^uUl-wheel.    3d,  The  arrangement  of 

the  guiii    -;     .  ■   I  :      i  (  ,    ]  :  ii    ■  i  i  ..i  . n  1 1 i  \,  n.  i .  [.v  I  am  enableil  to  place  tho  pressinij; 

roller  in  rli  i  '       ]         .              I     in-  tli--  piston  or  pi-.ssi-i-  iiullow,  and  inserting  the  pressing  roIKr 

in  the  cu\  1         :  ;    i     i    ii     ,   ;i         _       u|h>ii  a  guide  stem  as  heretofore  done). 

12.  Pbo<.  I           ''I  I            '         \>        '      . .  iNM,  &c.;  Ilenry  Jenkins,  Brooklyn,  New  York;  patented  March 

Claim— Maiiut  I  .;:  n  i  a  .  ni  other  articles,  from  metallic  wires  or  bars  that  are  bent  or  crinkled  at 
the  point  of  intfi>i'  '  ■  n  i  i  >i.  (;  \  tn  being  laid  or  woven  up,  whereby  I  am  enabled  to  form  meshes  of  any 
desired  size  or  sh;i|  II  i  \  -;i  li  i.i  i-^iiting  bars  or  wires,  so  that  they  shall  be  rigid  and  durable,  as  set  forth. 
and  this  I  claim  iru-in-auu  k.i  ;hu  mechanism  for  bending  or  crinkling  said  wires,  or  interweaving  them  to 
form  the  requisite  meshes. 

13.  Washing  Machines;  Miner  Tan  Auken,  Saratoga  Springs,  New  York;  patented  May  11, 1S5S;  re-issued 

June  28, 1859. 
Claim — ^Ist,  Providing  a  etop-boi 
Providing  an  oblong  slot,  the  lower 
the  rubber,  as  set  forth,    3d,  The  combination  with  said  slot  of  a  back  trip-board,  as  set  forth. 

14.  Machine  for  Finishing  Brush  Han-dles;  John  Ames,  Assignee  of  Thomas  Mitchell,  Lansingburgh,  New 

York;  patented  June  23, 1857;  re-issued  June  2S,  1859. 
Claim — 1st,  The  combination  of  the  crown-wheel  saw  with  the  adjustable  platform  and  stop,  as  set  forth. 
2d,  The  wheel,  pronded  with  tlie  oblique  cutters,  in  combination  with  the  guard  or  gauge  piece,  the  cutter 
■wheel  and  gang-'  r^  '  "^  ■■■■''  '  ■!  i  1  ifively  with  each  other,  substantially  as  set  forth.  3d,  The  arrange- 
ment and  combiii.^'  :  ■:  III  AuTli  revolving  cutters  shaped  and  operating  aa  described,  crown-saw, 
with  the  arms  unW  .  i  i  \.    i ;  md  cutter  wheels,  with  their  cutters,  as  described. 

15.  Valves  FOR  I>i;v  i;  \-  M  .  \V  ir.ppir  and  R.  IT.  Gratz,  Assignees  of  C.  C.  Lloyd,  Philadelphia,  Pa.; 

patented  June  22.  IsOS:  rt-issued  June  28,  1859. 
Claim^lst,  The  combination  of  the  rotary  valve  with  a  series  of  brakes  or  edges,  arranged  so  as  to  escape 
the  upper  surface  of  the  valve  seat.  2d,  The  drip  and  valve  seat,  airanged  so  as  to  collect  and  carry  ofl"  any 
liquid  deposit  in  the  metre.  3d,  The  valve  carriage,  arranged  substantially  as  described.  4th,  The  combina- 
tion of  the  valve,  the  valve  scat,  the  shafts  attached  to  the  diaphragms,  arranged  for  the  purpose  of  restrain- 
ing a  reverse  movement  in  the  metre,  and  thus  dispensing  with  the  click  and  ratchet. 

16.  Ice  Cream  Freezers;  H,  B.  Masser,  Sunbury,  Pennsylvania;  patented  Dec.  12, 1848;  re-issued  January 

1, 1S50;  re-re-issued  June  28, 1859. 
Claim — A  scraper  or  scrapers  which  act  or  bind  during  the  process  of  freezing  cream  with  a  yielding 
spring  force  against  the  inner  surface  or  surfaces  of  the  cream  chamber,  as  set  forth. 

Designs. 

1.  Sewing  Machines;  Solomon  B.  Ellitborp,  City  of  New  York;  dated  June  7, 1S59. 

2.  Cook  Stove;  Anthony  J.  Gallagher  and  Jacob  Beesley,  Assignors  to  Anthony  J.  Gallagher,  Philadelphia, 

Pennsylvania;  dated  June  7, 1859. 

3.  Stove  Plates;  S.  W.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  &  Lawrence,  Philadelphia,  Penusyl- 

vania ;  dated  June  14, 1859. 

4.  Stove  Plates;  S.  W.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  &  Lawrence,  Philadelphia,  Pennsyl- 

vauia;  dated  June  14, 1859. 

5.  Top  AND  Bases  OP  Sheet  Ieon  Stoves;  S.  "W.  Gibbs,  Assignor  to  Rathbone  &  Co.,  Albany,  New  York ;  dated 

June  14, 1859. 


6.  Arms  of  Sewing  Machines;  James  S.  McCurdy.  Brooklyn,  New  York,  Assignor  to  John  M.  Myers,  Citv  of 

New  York ;  dated  June  14, 1859. 

7.  Match-boxes  ;  P.  J.  Clark,  Assignor  to  S.  §.  Clark,  West  Meriden,  Connecticut ;  dated  June  28, 1859. 

JULY  5. 

1.  Furniture  Caster;  Demas  S.  Barnes.  City  of  New  York. 

Claim — The  spherical  roller  with  its  axle  running  in  the  frame  work,  in  combination  with  the  two  con- 
vex surfaces,  or  with  the  convex  and  concave  surf  iceg,  so  as  to  enable  the  same  readily  to  revolve  on  a  verti- 
cal axis,  the  whole  being  constructed  and  enclosed  in  the  tube  or  case,  as  described. 

2.  Water-wheel;  Benjamin  Billings,  Macedon,  New  York. 

Claim— The  conical  crown  and  conical  wheel,  constracted  in  the  manner  specified. 
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3.  COTTOX  Harvesters;  Lewis  Bishop,  Talladega,  Ahibuma. 

Claim — The  endless  picker  chmua  plawd  ou  the  cylinder  in  co 
parts  being  attiicheU  to  a  c-irt  or  to  a  box  or  receptacle  mounted  o 

4.  IIooK  FOB  M'hiffle-trees;  Snowball  Botterill,  West  morel  iiud,  New  York. 

Claim — The  combination  and  arrangement  of  hooks  and  spring  button,  in  the  manner  set  forth. 

5.  TVi.ND  K.nuixe;  Henry  W.  Bowen,  Providence,  Rhode  Island. 

Claim — The  frame  provided  with  sails  and  attached  to  the  shaft,  in  connexion  with  the  bent  lever  cod- 
nected  with  the  sails  by  the  rods  and  ai'ms,  the  links,  spring  rod,  and  the  weight  and  spring,  or  their  equiva- 
K-nt^,  arranged  as  set  forth, 
ti.  Washi.ng  JUchine;  Rohert  Brown,  Stroudsburg,  Pennsylvania. 

Cliiim — The  arrangement  in  the  trough  of  the  chambers  and  transverse  strips  with  the  bars,  when  the 
chnmbers  stand  behind  the  strips,  and  the  strips  are  placed  in  such  a  relation  to  the  bais  that  they  will  piiss 
between  them,  and  thus  at  the  same  time  press  and  rub  the  clothes. 

7.  UittVEsriNG  SlAcaiNEs;  Thomas  B.  Butler,  Nonralk,  Connecticut. 

Claim — The  employment  of  the  cams  and  guides,  for  the  purpose  of  giving  a  forward  and  backward  mo- 
tion to  the  cutter  bar  and  cutlers. 

8.  ilEinoD  OF  Reducing  "Wood,  Ac,  to  Sawdust  or  Finer  Grains;  W.  J.  Cantelo,  Burlington,  New  Jersey. 

Claim — Retlucing  glutinous,  fibrous,  and  other  tough  materials,  to  powder,  by  placing  the  ends  of  blocks 
of  the  same  opposite  to  and  in  contact  with  each  other,  and  presenting  them  simultiiueously,  and  at  the  point 
of  junction,  to  the  edge  of  a  circular  or  reciprocating  saw,  with  the  aid  of  the  appliances  described. 

9.  MACUiNERr  FOB  WfiBBiNG  SINGLE  Stiuxds  OF  THREAD ;  Michel  Celerief,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  pulley,  the  sliding  car,  the  fork,  and  the  eye-piece,  arranged  as  described, 
for  preparing  silk  tor  muking  twist. 
lU.  Wrought  N.ul  JIachine;  Charles  Clareni,  City  of  New  York. 

Claim — The  combination  of  the  top  aud  side  hammers  and  vibratory  anvil,  so  a?  t--'  f  •  m  tv-  >  -r  more 

nails  at  a  time  without  turning  the  rod.    Also,  the  apparatus  for  connecting  the  drivim     '  h    tup 

hammer,  by  which  it  receives  its  motion  in  H  proper  manner.   Also,  the  connexion  of  ili  ^itii 

the  driving  shaft  to  produce  the  requisite  motions  thereof,  and  allow  said  hammers  ti.>  l^    i   ^.,1.11  urixd. 
Also,  the  arrangement  and  operation  of  the  cutter,  as  described,  for  severing  the  nail  Iivii.  iho  i.ju. 
IL  Ploughs;  Isaac  Cook  and  John  T.  Bever,  Haynesville,  Missouri. 

Claim— The  combination  and  arrangement  of  the  sharp-edged  land  side  wheel  with  a  reversible,  double- 
pointed  mould-board,  which  has  no  land  side  bars,  as  set  forth. 

12.  Ste-VM  Engines;  George  U.  Corliss,  Providence,  Rhode  Island. 

Claim— Imparting  to  the  liberated  slide  valves  of  steam  engines  their  closing  movements  by  springs,  bo 
connected  with  the  valve  gear  that  whilst  these  springs  impart  the  saiiie  initi;il  furce  to  the  valves  at  every 
operation,  the  expansive  force  which  these  springs  exert  varies  with  ( •. .  1  \  .  iin  j>  in  \W  range  of  movement 
given  to  the  valves.    Also,  imparting  to  the  liberated  slide  valves  of  -1       1    .  I,,  n  closing  movements, 

bysprings  combiiied  with  a  curved  moving  support,  in  such  nianun    ;     ,      ,  ,,,  ajiplies'"ifself  tangen- 

tially  to  the  said  support,  and  the  effective  length  of  the  spring  vaiiu.-  \miIi  Mh    !■  h-i\.-  lurce  which  it  exerts. 

13.  Method  of  Opening  and  Closing  Farm  Gates;  B.  M.  Dorr,  Kenawee,  Illinuis. 

Claim — The  arrangement  of  the  pinion,  the  toothed  racks,  aud  the  levers,  to  operate  in  combination  with 
the  slotted  rods,  aud  the  crank  levei-s,  for  the  pui"pose  of  opening  aud  closing  the  gate. 

14.  Water-proof  Paints;  Epos  E.  and  Joseph  F.  Eilery,  City  of  New  York. 

Claim — The  composition  prepared  and  composed  of  the  materials,  ad  described,  in  the  proportions  set 
forth.  fi»i-  the  purpose  of  malting  water-iuoof  painL 

15.  Mills  for  Crushjng  Cane;  H.  C.  Emery,  Eincoln,  Ohio. 

Claim— The  adjustable  shafts  of  the  roUere  in  slide  bearings,  at  top  and  bottom,  operating  th'^m  in  a 
rectilinear  frame  in  a  direct  manner  for  giving  a  u'edge  pressure,  providing  them  ncixv  their  top  with  flanches 
aud  a  groove  and  a  bevel  on  their  bottoms,  from  the  periphery  toward  the  shafts,  the  several  parts  standing 
in  the  relation  to  each  other,  as  specified.  ° 

16.  Lamps;  A.  L.  Fleury,  Baltimore,  Maryland. 

Claim — 1st,  The  quick-lime  cones,  or  their  equivalents,  arranged  as  described.  2d,  In  combination  with 
the  above,  the  flanched  cap,  aa  described. 

17.  Machine  for  Finishing  the  Esteeiop.  op  Rims  of  Carriage  Wheels;  Reuben  Fretz,  Montville,  Ohio. 
Claim — Combining  in  the  aiTU  that  gauges  the  plane,  devices  for  vai-ying  the  height  of  the  radial  arm  with 

the  devices  for  varying  its  length,  so  as  to  enable  the  operator  to  dress  a  wheel  straight  or  square  across  tho 
edge.  Also,  making  the  arm  or  bar  which  guides  the  plane  ia  the  arc  of  a  circle,  to  vibrato  in  the  stock,  so 
aa  to  ai^'ust  and  fasten  It  in  the  position  desired. 

18.  Cut-off  Gear  for  Steam  Engines;  P.  W.  Gates,  D.  R.  Frazer,  and  T.  Chalraera,  Chicago,  Illinois. 

Claim^The  combination  of  the  two  levers,  d  d',  and  their  dogs,  the  lever  or  levers,  c,  and  its  or  their 
teeth,  and  the  eccentric  curved  plate  or  plates,  the  whole  applied  to  the  stem  or  stems  of  the  valve  or  valves. 
to  operate  as  set  foi'th.  Also,  in  combination  with  the  said  levers,  teeth,  and  dogs,  and  the  eccentric  curved 
plate  or  plates  of  the  arm  on  the  valve  stem,  and  the  spring  or  statioaary  curvoi  surface,  applied  and  ope- 
rating as  specified. 

19.  Machine  for  Cutting  Ends  of  Biluabd  Cues  True;  Ira  Glynn  and  Mikel  Borowsky,  Placerville,  Cal. 

Claim — The  application  of  the  reversed  knife  or  cutter,  and  tho  spring  jaws  for  holding  the  cue,  so  as  it 
can  be  cut  ofl"  square  for  the  leather — these  jaws  will  open  or  close  to  suit  the  size  of  the  cues. 

20.  Printing  Press  ;  George  P.  Gordon,  City  of  New  York. 

Claim — Ist,  Taking  tho  sheet  from  the  feed-board  by  grippera,  or  their  equivalents,  and  presenting  it 
directly  to  or  upon  the  furm  of  types,  thence  conveying  it  to  the  place  of  impression  so  that  it  may  be  printed. 
2d,  Tho  combination  of  a  reciprocating  bed  with  a  set  of  sheetrrecciving  grippers,  so  that  the  movements  of 
the  bed  may  control  the  action  of  the  grippers,  in  order  that  the  sheet  maybe  taken  from  the  place  of  feeding 
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to  the  place  of  printiOE  by  snch  Rippers.    3d.  The  combination  of  a  vibrating  platen,  having  a  stationary 

or  fixed  axis  upon  which  to  Tibrati',  -=■'      ■  '    '      '-'-    ""- .--  -.^--   —  -      .    -   .     .... 

grippers  which  will  peel  or  take  tli 
with  a  reeiprucating  bed.  5lh,  Hy 
and  under  the  eye  of  the  opemtur. 
The  c      ■ '  ■ 


of  printiti-.  v.'^W 
and  coii-ii  . 
eating  \  ii';  :;■  ■ 
<X'iviny  lii.'  -i,.- 
cranked  fiiiaH,  tl 
21.  Paddle-whei 
Claim— TliM 
ranged  with  thu 


■4th.  The  combination  of  a  set  of  sheet-piling 
e  of  the  type  and  pile  it  on  its  place  of  deposit, 
piling  the  sheets  directly  before  or  in  front  ot, 
'Ct  any  impejfection  in  the  impression.  6th, 
Mrs,  to  tuUe  the  sheet  and  carry  it  to  the  plnco 
1  tbr  f  >rin  and  pileit.  7th,  The  arrangement 
tin  jUiii-  giippeis.  8th,  The  giving  a  rtcipro- 
I  --11  y  iiut-rvals  of  time  for  the  purpose  of  re- 
TiH  (ii;  ot  the  cam  forming  pai't  of  the  bed,  the 
leir  i.tiuivalents. 


I.      :   I       (u.l  tlirniiim'ctingrud,  o 
M  '       luiui,  City  of  New  York. 

1  tlnnts  placed  between  the  traverse  bars  of  the  arms  of  the  wheel,  and  ar- 
ia 1  a.aiuiuiry  cam,  or  their  equivalents,  to  operate  as  set  forth. 

22.  Corn  Huskers;  S.  N.  Gragg,  Shclburne  Falls,  Massachusetts. 

Claim— The  curved  or  convex  rest,  in  combination  with  the  reciprocating  kiufe,  arranged  as  described, 

23.  Sewing  3Iachines;  "WilUam  Grout,  Worcester,  Massachusetts. 

Claim — 1st,  The  arrangement  of  the  feeding  bar,  needle,  and  looper,  in  the  manner  described,  so  that  the 
movement  of  the  cloth  shall  aid  in  extrnding  the  looper  thread  and  in  tightening  the  needle  thread,  and  this 
■when  the  needle  is  out  of  the  cloth.  *2d,  The  arrangement  of  the  looper  and  forci-ps,  so  that  the  forceps  shall 
draw  the  loop  of  the  needle  thread  across  the  path  of  the  looper,  and  in  lino  with  the  movement  of  the  cloth. 
3d,  The  combination  of  the  needle  and  looper,  when  arranged  so  that  both  shall  reciprocate  in  straight  lines, 
and  also  so  that  by  merely  changing  the  length  of  the  looper  a  single  or  double  stitch  may  be  formed,  in  the 
manner  described. 


24.  An 


ing,  i 


lof  ^ 


.\  G  rover,  Momence,  Illinois. 
i'  -i-ring  steel  frame,  of  the  form  described,  by  combining,  arrang- 
;  ir^  bars,  in  the  manner  described.  2d.  Covering  the  concave  por- 
I  i>-th,  whose  edge  or  border  is  gathered  and  drawn  together  over 
ly  an  india  rubber  or  other  elastic  cord,  so  as  to  give  the  covoriug 
1  iiiiracter  of  an  elastic  cushion,  no  matter  what  may  be  the  extent 
i  imL;frame.  3d,  Attaching  the  upper  and  lower  straps  which  re- 
it  1 1  ■m  the  band  of  the  main  strap  at  the  points  of  the  spring  frame, 
e  centre  or  main  straps,  so  as  to  give  an  upward  pressure  to  the  spring 


the  out: 

poi-tion  of  said  canvass,  or  <!  i  .  ■ 

of  the  contraction  or  exp  III  ;   i,    ■  i  i 

Bpectively  branch  upward  :iiii|    l   v\ :,  a  ,i 

and  in  the  relation  to  eacli  otlit  r  find  tl 

frame,  and  for  otber  purposes  set  forth. 

25.  Horse  Kakes;  Elijali  Harris,  Princeton,  Hlinois. 

Claim — The  levers  with  the  arms  and  the  projection  or  finger,  in  combination  with  the  stop,  as  set  fortli. 

26.  Door  Fastemno;  W.  Hartsfield,  Thoraneton,  Georgia. 

'Claim — The  arrangement  of  the  bar  which  is  attached  to  the  inside  of  a  door,  to  operate  in  combination 
with  the  staple,  and  with  the  bolt  and  spring,  as  described. 

27.  Machine  for  Boring  ;  Henry  Uays,  City  of  New  York. 

Claim — Tli(?  arrangement  of  the  adjustable  head  blocks,  carrying  the  spindles  of  the  boring  tools,  when 
combined  with  the  spring-tightening  pulley,  in  the  manner  specified. 

28.  Stoves;  John  Henderson,  Horseheads,  New  York. 

Claim — The  construction  and  arrangement  of  the  ventilating  passages  and  concealed  fines,  the  former 
having  their  origin  in  the  heating  chanibor,  and  terminating  at  or  near  the  top  of  the  oven,  and  the  latter 
starting  from  the  lower  pax't  tbereuf.  and  terminating  in  the  flue-,  whereby  external  air  is  admitted,  and  cur- 
rents thereof  passed  throngli  the  oven. 

29.  Construction  of  Sheet  Metal  Coffins  ;  Isaac  C.  Shuler,  Amsterdam,  New  York. 

Claim — 1st,  The  arningeraent  of  stiffening  the  lower  part  of  a  sheet  metal  coflfin  by  locking  together  the 
scrolled  edges  of  the  sides  and  bottom,  forming  a  firm  rim  when  they  are  soldered  together,  lid,  The  sheet 
metal  rim,  c,  on  the  outside  of  the  walls,  as  a  means  of  stiffening  the  base  either  with  or  without  a  filling  of 
molten  metal,  according  to  the  size  of  the  coffin.  3d,  The  rim,  d,  of  sheet  metal,  single  or  scrolled,  forming 
an  inside  chamber,  which  may  be  filled  with  molten  metal  or  left  hollow,  according  to  the  size  of  the  coffin. 
4th,  A  cast  metal  rim,  f,  with  a  deep  groove  on  the  under  side,  which  receives,  straightens,  and  stifl'ens  thr 
walls,  and  which  serves  to  support  the  lids.  5th,  Setting  the  pillows  or  braces,  x,  at  the  corners  and  around 
the  body  of  the  coffin  between  the  inward  projections  of  the  rims,  d  and  f,  which  give  them  an  extended  pur- 


chase, for  the  purpose  of  stiffiniii'i  t 
the  bottom.    6th,  Theanan:    ii    ii 
sheet  metal  of  the  lid,  wall-.     :  i 
mav  be  filled  with  molten   m    ' 


ment  ot  t 


also,  the  peculiar  braces,  k.  to  prevent  the  lateral  racking  of 
iig  inverted  beaiis<>i  ii  ■.--.-,  in  imy  required  number,  in  tin* 
netal  coffin  on  thi-  in-il'  ml  n  i)ii-  outside  of  the  same,  which 
size,  and  left  empf\  ii  ilh  ■:  ill  -i/.- cuthns,  for  the  purpose  of 
■  it"  a  level  surface  "b  ■tivirn  tin-  inli  nted  parts  described.  7th, 
nil  1.  I  ~iJc.  near  th._^  outrr  edge  of  the  air-tight  lid  of  a  sheet 
I  ;  I  ill'  purpose  of  strengthening  this  lid,  and  also  for  fitting 
.1  \\'-  walls  of  the  coffin.  8th,  The  arrangement  of  fasten- 
1  111  ■  air-tight  lid  of  a  sheet  metal  coffin,  a  cast  metal  sash  or 
^lass  when  it  is  cemented  in  its  proper  place.  9tb,  The  arrang*'- 
side  near  the  outer  edge  of  the  sheet  metal  blind,  m,  which 
t  metal  coffin,  a  cast  metal  brim,  0,  or  its  equivalent,  for  tim 
purpose  mI  -ti  ii_:Im  nn  i-  I  1  !■  in  \.'\^:  a  iii.ans  of  securing  the  same  to  the  outer  lid  which  covers  the  air- 
tight joint,    loth.  Tbc  ;itranL;iiii.i,t  <i  .^eril-ed  of  two  entire,  distinct,  separate  sheet  metal  lids. 

30.  Butter  Cooler;  G.  "W.  Smith,  Hartford,  Connecticut. 

Claim— The  arrangement  of  the  air-tight  ice  chamber,  in  combination  with  the  butter-plate  and  with  tho 
cup,  as  set  forth. 

31.  Device  for  Heating  Steam  Boilers;  Daniel  Hesa,  Uniontown,  Iowa. 

Claim— 1st,  The  combination  with  a  steam  boiler  of  the  tight  external  casing  and  fen,  for  the  purpose 
of  producing  currents  of  air  aronmi  the  boiler.  2d,  In  combination  with  the  subject  of  the  first  claim,  tlw' 
stove  provid'-d  with  a  smoke-pipe  thruugh  which  the  products  of  combustion  pass,  while  the  heat  pasees  into 
the  casing. 
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32.  Automatic  Fax;  Hervt-y  Hoffman,  City  of  Nt-w  York. 

Claim — The  arrangement  of  the  rock  shitft,  arms,  bells,  and  rollers,  or  the  equivalents,  to  operate  in  com- 
bination with  the  fan-carrier. 

33.  Kailroab  Ch.urs;  Isaac  B.  Howe,  Nortbfield,  Termont. 

Claim — The  one-lip  chair,  secured  by  the  single  bolt,  in  combination  with  the  permanent  fishing  piece, 
arran^i-d  and  operating  in  the  manner  set  forth. 
31.  MANTFiCTiniixc.  Wadding;  Julius  C.  Kurd  and  Moses  A.  Johnson,  Dorchester,  Massachusetts. 

Claim — The  described  wadding,  having  its  two  surfaces  felted,  as  set  forth. 

35.  Mowing  Machines;  Obed  Hussey,  Baltimore,  Maryland. 

Claim— In  combination  with  the  ordinary  apparatus  fixed  to  the  extreme  end  of  the  finger  bi'am,  and 
called  a  truck  clearer,  a  similar  apparatus  at  the  opposite  or  frame  end  of  said  beam,  when  su  arranged  as  to 
sweep  the  cut  grass  towards  the  centre  of  the  swath,  and  leave  it  in  a  windrow  behind  the  luachiue. 

36.  aiACOiXE  FOR  TiniNixG  Ovals  ;  Joshua  Irving,  City  of  New  York. 

Claim — The  sliding  disc  and  driving  rim  combined  with  the  centre  mandrel  and  slides. 
ST.  Horse-shoe;  Joseph  Jorey,  Rocky  Hill,  Connecticut. 

Claim — The  combination  of  the  plate,  corks,  and  shoe,  in  the  manner  dtscribed. 
3S.  Cultivators;  Philip  Kribs,  Jefferson  Furnace,  Pennsylvania. 

Claim — The  arrangement  of  the  bars,  a  u  c,  metal  frame,  handles,  shanks,  teeth,  bar,  i,  and  shafts,  as 
described. 

39.  Horse  Rakes;  Philip  Lebzetter,  Lancaster,  Pennsylvania. 

Claim — The  double  axle,  brace,  and  sliding  bands,  hinged  braces,  slot-hook  and  staple,  binding  screw, 
hinged  rod,  and  beam,  combined  in  the  manner  specified. 

40.  A'ault  Doors  and  Cast  Iron  Safes;  Lewis  Lillie,  Troy,  New  York. 

Claim — The  arrangement  and  combination  of  a  series  of  pipes  or  tubes,  and  the  filling  of  the  same  with 
cast  steel  hardened,  or  with  refined  cast  iron,  as  described. 

41.  Door-knob  Bolt;  Lewis  Lillie,  Troy,  New  Y'ork. 
Claim — ^The  knob-bolt  or  spindle,  constructed  in 

arranged  and  fastened  to  and  upon  the  knob-bolt  or  spindle. 

42.  Trunks;  Matthias  Ludlum,  Fair  Haven,  Yenuont. 

Claim — The  combination  with  a  water-tight  shell  or  body  part  to  a  trunk  or  box,  having  ordinary  or  any 
other  suitable  inner  and  outer  lids  of  a  valvular  spring  borne  lid  of  water-tight  construction,  and  arranged  to 
occupy  an  immediate  position  in  relation  to  the  inner  and  outer  or  ordinary  lids,  essentially  as  set  forth. 

43.  Buckles;  Thomas  P.  Marshall,  Trenton,  New  Jersey. 

Claim — A  buckle,  constructed  of  a  sliding  case  with  the  platform  and  slot,  in  combination  with  the  nose, 
and  otherwise  aiTanged  as  set  forth. 

44.  Rotary  Pumps;  Jarrett  Megaw,  Wilmington,  Delaware. 

Claim — Combining  the  water-packing  chambers  formed  around  the  axes  or  shaft,  between  the  suction 
pipe  and  stuffing-boxes,  with  the  descending  main  or  discharge  pipe  of  the  pumps. 

45.  R-ULROAd  Car  Coupunqs;  Richard  L.  Mills  and  Paul  Carpenter,  Lancaster,  Ohio. 

Chum — The  arrangement  of  the  shding  frame  and  vibrating  frame,  in  combination  with  the  flat  locking 
key,  constructed  as  set  forth. 

46.  Machines  for  Planting  Cotton  Seed;  Z.  N.  Morrel,  Cameron,  Texas. 

Claim — Ist,  The  combination  and  arrangement  of  the  one  side-wheel,  cylinder,  stirrer,  gear  wheels,  nmr- 
^ed  beam,  8hai"e,ftud  boot,  as  described.  2d,  The  arrangement  of  the  Y-shaped  fender  with  the  harrow  teeth, 
and  with  the  devices  included  on  the  first  claim. 

47.  El-VStic  Friction  Roller;  A.  A.  Moss,  Philadelphia,  Pennsylvania. 

Claim — The  elastic  friction  apparatus  described,  the  same  consisting  of  the  ball  or  sphere,  spring,  and 
case  or  hole,  arranged  in  relation  to  each  other  iu  the  manner  described,  irrespectively  of  the  plate  or  tlxe 
conical  form  of  the  spiral  spring. 

48.  Pra-STicKiNG  Machine  ;  J.  W.  Naramore,  Derby,  Connecticut. 

Claim — 1st,  Operating  the  driver  or  drivers  and  the  crimping  and  feeding  apparatus,  or  any  portion  of 
the  same,  by  menus  of  a  clutch  or  clutches,  carried  by  a  constantly  rotating  shaft,  and  thrown  into  gear 
therewith,  to  effnet  such  operation  by  the  action  of  the  sliding  bed  or  pin-carriage  as  the  latter,  after  hav- 
ing received  the  pins.coniTiIrti'<  it's  niumni'nt  tn  (he  necessary  position  for  the  sticking  operation.  2d,  The 
combination  with  a  sin.'li'  f  ;  ■..  i-  ■  -  i^  :  i.i'l  or  pin-CJirriage  and  a  single  conductor,  of  two  drivers, 
and  two  sets  of  crimpin.     n  i.ttus,  arranged  on  opposite  sides  of  the  mouth  of  the  con- 

ductor in  such  a  manui  i  ,   I  ii.      ,  ,    ;      rriage,  in  every  movement  in  either  direction,  is  caused  to 

be  filled  with  pins  from  lb  ■  _  .'■■IulI  r.  m  i  v>  (.unvcy  them  to  a  proper  position  relatively  to  one  or  tho 
other  of  the  drivers,  to  be  t]RT._-by  driven  iuto  the  paper  supplied,  and  crimped  by  its  respective  feeding 
and  crimping  apparatus,  whereby  I  effect  a  saving  of  the  time  heretofore  lost  in  running  the  bed  twice 
tinder  the  conductor  to  he  once  filled.  3d,  Effecting  the  combination  between  tho  sliding  bed  oc  carriago 
and  a  clut«b,  carried  by  a  constantly  revolving  shaft,  to  operate  a  driver,  a  crimper,  and  a  feeding  appa- 
ratus, or  either  of  them,  by  means  of  a  toothed  lever,  a  spring,  notched  slide,  or  plate,  with  an  inclined 
edge  and  a  sliding  tooth,  the  whole  applied  and  operating  to  permit  one,  and  only  one,  revolution  of  the 
loose  portion  of  the  clutch,  and  hence  but  a  single  operation  of  the  part  or  parts  driven  by  it. 

49.  Hand  Printing  Presses;  A.  and  B.  Newbury,  Windham  C-ntre,  New  York. 

Claim — The  arrangement  and  combination  of  the  slotted  frame,  adjustable  bar,  platen,  roller  frame, 
and  rotating  ink  table,  as  described. 

50.  Flour-bolts;  Ellis  and  Addison  H.  Nordyke,  Richmond,  Indiana. 

Claim— 1st,  The  band  encircling  the  shaft,  in  combination  with  the  spring  catches,  for  the  purpose 
described.    2d,  Malting  the  movable  slide  in  two  parts,  jointed,  as  set  forth. 
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51.  CLOTER-ncLLF.ns;  Anthony  Oveiockcr,  McHenry,  Illiiiois. 

Claim — The  combination  of  tho  concave  and  cylinder  with  tlie  acljustablo  sliding  door,  in  tlio  manner 
described; 

52.  Manufactcre  op  Hoes;  Andrew  Paterson.  Birmingham,  Pennsylvania. 

Claim— The  combination  of  the  two  jaws  which  clasp  the  blade  with  the  head  and  tho  blade,  arranged 
as  set  forth.  « 

63.  Piano  Hammers  ;  John  Percivnl,  Auburn,  New  York. 

Claim—Constructing  and  arranging  the  cushion  forming  the  elastic  covering  to  the  hammer-head,  as 
described. 
5i.  Setting  Gas  Metres  in  the  AValls  op  BmLDisas;  Albert  Potts,  Philadelphia,  Pennsylvania. 

Claim— The  manner  described  of  atijusting  a  gas  metre  to  an  auxiliary  case  of  the  character  specified, 
60  that  the  matter  Js  applied  to  n  buildinic  in  a  neat  and  a  secnre  manner,  and.  at  the  same  time,  the  ex- 
amination of  the  same,  to  ascertiiiii  its  condition  or  the  amount  of  gas  consumed,  from  the  outside  of  the 
building,  is  rendered  pnicticable  and  convenient. 

55.  Mope  op  Regttlatinq  the  Kxraust  in  Locomotive  Engines;  Thomas  B.  Quigley,  Galion,  Ohio. 

Claim — 1st,  The  sliding  throttle-valves,  when  combined  with  the  exhaust  piposof  a  locomotive  enpine, 
in  the  manner  specified.    2d,  The  sliding-bos  with  apertures,  in  combination  with  the  chest,  as  set  forth. 

56.  Apparatds  for  PuNCniXG  Stereotype  Plates  ;  D.  B.  Ray,  Galena,  Illinois. 

Claim — The  arrangement  of  stamping  bars,  n,  upon  a  n,  when  provided  with  the  characters  to  be 
printed  or  stereotyped,  so  that  tiiey  will  all  work  to  a  common  centre,  and  imprint  the  characters  upon  tlie 
face  of  the  type-metal,  in  the  manner  set  forth.  Also,  arranging  upon  the  end  of  bar,  f,  knives,  for  the 
purposes  specified. 

57.  Trunnion  Box-linino  for  Oscillating  Engincs;  John  A.  Reed,  Jersey  City,  iVew  Jersey. 

Claim — The  employment,  in  combination  with  the  conical  trunnions  of  slit  cap-like  linings,  applied  tf> 
the  boxes  with  screws  and  nuts,  or  other  equivalent  means  of  forcing  them  up  towards  the  sides  of  the 
cylinder,  as  described. 
5S.  Elastic  Railroau  Frogs;  George  P.  Sanburn  and  Willis  Mansfield,  New  Haven,  Connecticut. 

Claim — An  elastic  frog,  constructed  of  layers  of  plate  metal  and  wood,  in  the  manner  specified,  and 
either  with  or  without  Inyers  of  vulcanized  rubber.    Also,  constructing  an  elastic  frog  with  end  8lots» 
suitable  to  receive  the  lower  flanch  and  neck  of  a  rail,  as  specified,  whereby  the  frog  may  be  kept  in  ahgn- 
ment. 
59.  Protecting  Sttrfaces  or  Articles  of  Iron;  Thaddeus  Selleck,  Greenwich,  Connecticut. 

Claim- A  horse-shoe,  or  other  article,  as  indicated,  made  by  uniting  PranlUinite  pig-metal  with  the 
surface  of  iron,  as  set  forth. 
60*.  Ef-volving  Eire  Arms;  Horace  Smith  and  D.  B.  Wesson,  Springfield,  Massachusetts. 

Claim — The  wedge  on  the  top  of  the  nose  of  the  hammer,  the  spring,  and  stop-bolt,  when  combined 
for  the  purpose  and  operating  in  the  manner  described. 

61.  IRO^•ING-PAN  for  Ranges  OR  STOVES ;  James  Spear,  Philadelphia,  Pennsylvania. 

Claim — An  ironing-pan,  constructed  with  a  perforated  bottom,  in  the  manner  described. 

62.  Picker-motion  for  Power  Looms;  'Wm.  Steams,  Manchester,  New  Hampshire. 

Claim — E.xtending  the  picker-staff  down  through  and  below  the  rocker,  and  through  the  rail.  Also, 
the  rocker,  made  to  receive  the  staff,  in  the  way  and  manner  described.  Also,  in  combination  with  th'' 
rocker,  the  hook,  whether  made  s«'parate  or  cast  on  the  rocker,  for  the  purposes  set  forth.  Also,  makin.; 
the  picker-staff  adjustable  in  the  rocker,  in  the  manner  describi'd,  or  in  some  equivalent  maimer.  AUo, 
making  the  stud  surrounded  by  t^ie  coiled  spring,  smaller  in  the  middle  than  at  the  ends,  to  allow  the 
spring  to  contract  in  diameter  in  the  middle  as  it  is  drawn  in  working.  Also,  making  that  portion  of  the 
stud  surrounded  by  the  stationary  end  of  the  coiled  spring  permanent  or  stationary,  and  that  portion  sur- 
rounded by  tho  moving  end  of  tho  spring  to  revolve,  to  facilitate  the  working  of  the  spring. 

63.  Scales  FOR  Weighinq;  Joseph  W.  Strange,  Bangor,  Maine. 

Claim — Ist,  Arranging  the  beam  in  such  a  manner  that  the  several  indications  or  scales  m.arked  on 
the  same,  can  be  brought  before  tho  eye  of  the  operator,  by  turning  the  beam.    2d.  The  arrauireraent  oi 
the  socket,  so  that  its  end  forms  the  common  index-pointer  for  the  several  indications  marked  on  the  sides 
of  the  beam,  as  specified. 
C4.  Gas  Retorts;  "Williara  Stratton,  Philadelphia,  Pennsylvania. 

1  the  manner  set 

65.  Photographic  Cameras;  John  Stock,  City  of  New  York. 

Claim — 1st,  The  arrangement  of  the  front  plate  of  a  camera,  to  which  the  lens-tube  is  attached  in  such 
n  manner  that  the  centre  of  the  t\(l>o  may  be  moved  in  any  desired  position,  for  the  purpose  and  in  the  m;in- 
ner  specified.  2d.  The  arrangements  of  the  plafos,  5  and  S,  for  thf  purpose  described.  .3d,  Attaching  tho 
ground  glass-holder  to  the  end  of  the  camera,  and  the  manner  of  supporting  the  weight  of  the  same,  a.-* 
Bpecified. 
G6.    Cotton  and  Hat  Presses;  Elam  Stockbridge,  Houston,  Texas. 

Claim — The  arrangement,  in  combination  with  the  horizontal  ropes  or  chain.*!,  vertical  windlass,  hori- 
zontal toggles,  and  Jiorizontal  follower  of  the  auxiliary  horizontal  ropes  or  chains,  in  the  maimer  set  forth. 

67.  Churn;  Josiah  Stubbs,  Dublin,  Indiana. 

Claim — Operating  the  butterfly  wings  with  the  single  crank  confined  to  one  side  of  the  cylinder,  being 
made  to  cross  tho  body  of  the  cylinder  obliquely  to  effect  this  movement,  in  the  manner  set  forth. 

68.  Mercdrial  Barometers;  Guiseppe  Tagliabue,  City  of  New  York. 

Claim— The  external  slotted  sleeve  gauge,  applied  in  combiuation  with  the  cistern  or  lower  limb  of  the 
barometer,  and  with  the  ai.\justable  scale,  as  described. 

69.  Bagasse  Furnaces;  Louis  Trcgre,  of  the  Parish  of  St.  John  the  Baptist,  Louisiana. 

Claim— The  employment  of  a  double  feeder,  arranged  with  springs  through  the  blades  of  the  lower 
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froder  to  allow  the  hot  air  from  the  furnoce  to  paea  from  the  lower  feeder  to  the  upper  feeder,  for  the  pur- 
pose set  forth.  Also,  arranging  between  tjie  two  feeders  an  intermediate  chamber  to  receive  and  retain  the 
bagasse  as  it  passes  from  the  upper  to  the  lower  feeder,  and  eonetructing  the  upper  feeder  of  larger  size 
than  the  lower  feeder,  with  or  without  an  increased  number  of  blades,  or  in  an  equivalent  manner.  Fur- 
ther, introducing  an  independent  current  of  hot,  dry  air  into  the  chamber,  between  the  two  feeders. 

70.  ILe.U)-block  for  Saw-iulls;  Jacob  W.  Truox,  Ricbford,  Vermont. 

Claim— Ist,  The  combination  and  arrantremeut  of  the  ratchet-wheel,  setting  lever,  cam  wheel,  paupe 
wheel,  and  spur-wheel,  with  the  spring-latch,  iji  the  manner  specified.  2d,  The  clamps,  the  lever,  and 
eccentric  lever,  arranged  as  specified. 

71.  Speixg-snap  for  Bridle-eeins  ;  Marianus  X.  Tschus,  Bloomington,  Illinois. 
Claim — The  combination  of  the  t\?o  in  one,  in  the  manner  described. 

72.  Cast  Iron  Tires  for  Railroad  Wheels  ;  Levi  B.  Tyng,  Lowell,  Massachusetts. 

Claim — 1st,  The  wedge-shaped  braces,  arranged  in  the  chamber  between  the  rims  of  a  hollow  cast  iron 
tire,  so  that  the  chamber  is  continuous  throughout.  2d,  In  combination  with  the  continuous  ch;<mb(-r.  I 
claim  the  groove  in  the  inner  rim,  arranged  as  described.  3d,  Arranging  the  ribs  alternately  on  the  inner 
and  outer  rim,  for  the  purpose  of  strengthening  them  without  tying  them  together,  as  described. 

[This  inventor  h;is  solved  the  (luestion,  to  construct  hollr.w  dulled  cast  iron  tire  for  railroad  wheels, 
in  such  a  manner  that  they  combine  lightness  and  durability.] 

73.  Mode  of  Propelling  Locomotive  Engines  ox  Railroads;  Wm.  W.  Tirdin,  Baltimore,  Maryland. 
Claim — The  placing  of  the  friction  wheels  under  the  driving  wheels  of  locomotives,  or  other  vehicles, 

in  the  manner  described. 


74.  Mode  of  Braking  Locomotive  Engines  ox  Raiuioads;  TTm.  W.  Tirdin,  Baltimore,  ivraryland. 

Claim — ^The  introduction  of  air  into  the  cylinders  of  locomotives,  in  manner  as  set  forth,  and  for  the 
purpose  of  offering  a  yielding  resistance  to  the  movement  of  the  piston,  and  by  this  resistance  overcome 
the  momentum  of  the  train. 

75.  RlxG  AND  Traveler  Spixxixg  Machixes;  Joseph  W.  Wattles,  Canton,  Massachusetts. 

Claim — The  combination  and  arrangement  of  the  bearing  annulus  with  the  ring  or  its  traveler-carrier, 
in  the  manner  and  to  operate  with  the  traveler,  as  described. 

76.  MAcniXE  FOR  Bobixg  Post-holes  ix  the  Earth  ;  John  S.  Wcrtz,  Middletown,  Iowa. 

Claim — Ifit,  The  arrangement  and  combination  of  the  screw-shaft,  cross-head,  grooves,  pinion,  and 
toothed  cylinders,  B,  as  described.  2d,  The  arrangement  and  combination  with  the  cylinders,  b,  of  the 
shaft,  F,  and  rotary  scrapers,  as  described.  3d,  The  arrangement  and  combination  with  the  frame  of  the 
jointed  bars,  sect<irs.  and  adjusting  rods,  as  described. 

[Two  toothed  cylinders  and  an  anger  are  used  in  this  invention,  in  connexion  with  rotating  clearers 
and  an  adjustable  framing,  so  that  ixjst-holes  may  be  euuk  in  the  earth  by  horse  or  other  power,  very  ex- 
peditiously.] 

77.  Corn  Planters;  J.  W.  West,  Hillsboro',  Ohio. 

Claim— The  arrangement  of  cords,  with,  the  pulleys  working  in  arms  for  operating  the  slotted  plunger 
and  seeding  bar,  in  the  manner  set  forth. 

78.  Maxtifactcbixg  SIachint:  ant)  Aximai,  Cards  ;  William  WTieeler,  West  Poultney,  Vermont. 

Oaim — The  construction  and  arrangement  ot  the  sheet  metal  backs  and  wire-toeth,  in  combination,  as 
described,  when  united  by  solder  applied  thereto,  by  immersion  or  otherwise. 

79.  Alarm  Attachment  for  Tills;  E.  B.  White,  Nashua,  Xew  Hampshire. 

Claim — 1st,  The  bolt-plate  provided  with  bolts  connected  by  a  joint  to  the  bos,  and  connected  to  a  bell- 
etrikiog  apparatus,  in  connexion  with  the  keys  and  a  stop  applied  to  the  till,  as  set  forth.  2d,  In  combi- 
nation with  the  bolt-plate,  bolt,  and  keys,  the  bars  and  screws  in  the  parts  of  the  keys,  when  the  bolt-plate 
and  bar  are  both  connected  with  the  lever  on  the  bell-striking  apparatus  in  any  proper  way.  2d,  The  em- 
ployment or  use  of  the  sliding  plate,  combined  and  arranged  with  the  bolt-plate  and  stop,  to  operate  auto- 
matically. 4th,  The  employment  or  use  of  a  supplemental  spring  fitted  in  a  socket,  or  otherwise  arranged 
to  resist  the  movement  of  the  bar,  when  said  bar  is  used  in  connexion  with  spring  bolts,  as  described. 

80.  Chcrx;  Loren  J.  Wicks,  Racine,  Wisconsin. 

Claim — ^Ist,  The  combination  of  the  box,  a,  the  pipe,  and  the  box,  c,  when  the  same  are  used  in  the 
manner  set  forth.  2d,  Placing  the  box.  c,  over  the  box,  a,  and  providing  said  box,  c,  with  a  screen  and 
depending  wire  gauze  partitions,  in  the  manner  specified. 

81.  CoRS  Pl-VXTers;  Henry  Wiley,  Frankfort.  Ohio. 

Claim — The  arrangement  of  the  gate,  wheel,  bars,  hopper,  rods,  elides,  and  seed  tubes,  all  constructed 
and  operated  as  set  forth, 

82.  Machine  for  Boring  or  Mortisixg  Blixt)  Stiles  ;  Leonard  Worcester,  Lebanon,  New  Hampshire. 

Claim — Combining  the  transversely  reciprocating  carriages,  A  a,  with  the  cam  cylinders,  by  means  of 
the  pairs  of  vibrating  levers,  in  the  manner  set  forth.  Also,  the  notched  plates  for  sustaining  the  stiles 
during  the  operation  of  mortising  or  boring  the  same,  when  the  said  plates  are  combined  with  reciprocat- 
ing benrings,  and  other  suitable  mechanism,  in  such  a  manner  that  the  necessary  laterally  reciprocating, 
and  longitudinally  feeding  movements  will  be  imparted  to  said  plates.  Also,  combining  the  bearings  of 
the  bit-shaft  with  the  reciprocating  carriage,  c,  when  the  said  shaft  is  so  arranged  with  relation  to  the 
notched  plates  that  the  bits  which  project  from  the  ends  of  said  shaft  will  act  upon  the  stiles  as  they  are 
automaticidly  presented  to  them.  Also,  the  combination  and  joint  operation  with  each  other  of  the  recipro- 
cating carriages,  a  a,  the  notched  plates,  the  pairs  of  levers,  the  cam  cylinders,  the  reciprocating  spring 
pawls,  and  the  bit<aiTying  cylinder. 
S3.  Corrugating  Sheet  Met.u.;  W.  E.  Worthen  and  H.  B.  Renwick,  City  of  New  York. 

Claim — The  method  of  corrugating  or  moulding  sheet  metal  by  several  dies  acting  in  succession,  in  the 
manner  specified,  upon  a  sheet  resting  upon  a  bed,  die,  or  dies,  so  as  to  cause  the  metal  to  conform  to  shape. 
84.  Self-acting  Spinxixg  Mules;  John  Wright,  Worcester,  Massachusetts. 

Claim— The  shaft  with  its  screw-thread,  arranged  and  applied  as  described,  in  combination  with  the 
earriage,  the  quadrant;  and  the  shall  which  drives  the  drawing  rollers. 
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S5.  SlAXCFAcrrnnro  Corktjgated  F-VBRICS;  Frederick  Baare  and  J.  G.  Cawelly,  Assignors  to  H.  H.  Day,  City 
of  New  York. 
Claiiii — The  combination  of  two  or  more  parallel  series  of  corTng:ations  in  the  same  fabric,  in  such 
manner  that  the  ridgea  of  the  adjacent  scries  altornat*-.  AJso,  combining  rubber  strands{one  or  more)  with 
a  textile  materia],  in  such  manner  that  when  the  rubber  contracts,  the  compound  fabric  gathers  up  into 
two  or  more  parallel  series  of  corrugations  whose  numbers  alternate.  Also,  combining  rubber  strands  with 
71  textile  material,  in  such  manner  that  the  strands  are  alternatttly  secured  to  the  fabric  and  left  free  there- 
from at  alternating  parts  of  their  length,  so  that  the  secured  parts  of  one  rubber  strand  correspontfs  with 
the  free  part  of  an  adjacent  one.  Also,  forming  the  fabric  sleazy,  at  the  division  lines  between  the  corru- 
gations of  adjacent  series,  so  as  to  insure  uniformity  in  the  form  of  the  adjacent  extremities  of  the  corru- 
gations. 

86.  Gauge  Cocks  for  Steam  Boilers;  F.  W.Bacon,  West  Newton,  Assignor  to  E.  H.  Ashcroft,  Boston,  M;i?f. 

Claim — The  combination  of  the  throat-clearer  with  the  throat  and  the  screw-plug  gauge  cock,  and  f^^ 
as  to  operate  therewith,  aa  specified. 

87.  YcLCAXTZED  RUBBER  Cab  Spbisos;  II.  W.  Bcins,  AssignoT  to  the  New  England  Car  Spring  Co.,  City  of 

New  York. 
Claim — The  sectional  gum  car  spring  of  two  or  more  pieces,  vulcanized  in  the  manner  set  forth. 

88.  Ironixg  Table  and  Ci-othes  Dryer;  E.  Culver,  Assignor  to  self  and  R.  N.  Fife,  Shelburne  Falls,  Ma.=;3. 

Claim — The  described  combination  of  ironing  table  and  clothes  dryer,  the  table  furnishing  a  support 
to  the  dryer,  and  a  receptacle  in  which  it  may  by  stowed  away. 

89.  TuLCANiziXG  Rubber;  A.  K.  Eaton.  City  of  New  York,  Assignor  (through  G.  S.  L.  Cummins,  et  al.,)  to 

the  Joslin  India  Rubber  Company. 
Claim — The  use  of  the  sulphide  of  manganese  in  the  curing  of  india  rubber,  in  the  manner  specified. 

90.  Railroad  Brakes;  0.  F.  Fuller,  Lamonte,  Assignor  to  self  and  W.  M.  Ferry,  Ferrysburg,  Michigan. . 

Claim — Tlie  brake  blocks,  pins,  and  levers,  constructed  and  operating  together  as  described. 

91.  Sugar  Mills;  J.  R.  Gates,  Assignor  to  self,  G.  G.  Dumont,  and  E.  F.  Sinker,  ludianapols,  Indiana. 
Claim — The  grooved  friction  rollers,  when  used  for  stripping  the  blade  from  the  stalk,  as  set  forth. 

92.  Butter-worker;  Joseph  Jones,  Assignor  to  self  and  James  G.  Bryc«,  Philadelphia,  Pennsylvania. 
Claim — The  use  of  the  yielding  boater,  whether  solid  or  constructed  with  an  open  or  with  a  perforated 

bottom,  enclosing  an  absorbing  material,  in  combination  with  a  traveling  tray,  as  described. 

93.  Maxufacturixg  Baskets;  Lansing  Marble,  Assignor  to  self  and  T.  North,  Yassar,  Michigan. 

Claim — The  described  method  of  forming  baskets  by  passing  a  series  of  staves  or  splints  through  proper 
guides  over  a  mould,  and  pressing  the  same  in  the  proper  shape  by  a  suitable  piston  and  form,  as  set  forth. 

[By  the  aid  of  this  machine  baskets  can  be  formed  with  less  labor  and  stmnger  than  by  hand,  all  the 
staves  or  splints  being  kept  in  the  proper  places  by  guides  until  they  are  fastened,  and  the  baskets  being 
strengthened  by  hoops.] 
&1.  Harvesters;  Lewis  and  Jacob  Miller,  Assignors  to  C.  Aultman  &  Co-,  Canton,  Ohio. 

Claim — Extending  the  finger  or  platform  bar,  one  or  both,  far  enough  under  the  yielding  bars,  by 
which  they  are  hung  to  the  main  frame,  so  that  the  two  may  be  united  by  suspension  rods,  which  allows 
them  a  yielding  motion  in  one  direction,  and  makes  them  rigid  in  another  direction,  and  prevents  the  mo- 
tions of  the  main  frame  from  being  communicated  to  the  finger  bar,  as  described. 

95.  Moulding  Beads  ox  Hollow  Ware  ;  Charles  Neale,  Assignor  to  Frederick  Leibrandt  and  W.  L.  McDowell, 

Philadelphia,  Pennsylvania. 
Claim — Moulding  for  the  production  of  beads,  flanches,  or  other  projections  and  ornaments  on  the 
outer  sides  of  cast  metal  pots,  kettles,  and  other  vessels,  so  as  to  form  the  said  vessels  in  two  part-tlasks, 
the  pattern  bed  flanch,  or  other  projecting  ornament,  being  so  constructed,  arranged,  and  oi^erated  as  to 
admit  of  its  being  drawn  in  and  pnshed  out  of  the  vessel  pattern. 

96.  Hawse  Pipe  for  Ships;  A.  S.  Philips,  Boston,  Assignor  to  self  and  Isaac  Adams,  South  Boston,  Mass. 

Claim — A  tubular  cable  guide  curved,  as  described, 

97.  Corn  Planters  ;  Peter  Plater,  Assignor  to  self  and  J.  S.  Fleming,  Moore's  Hill,  Indiana. 

Claim — The  arrangement  of  the  shield,  hammer,  sliding  feed  bar,  lever,  crank  shaft,  and  spring,  the 
whole  being  constructed  as  set  forth. 

98.  Threshing  Machines;  John  I.  RoUow,  Assignor  to  Charles  C.  Wellford,  Fredericksburgh,  Virginia. 

Claim — The  combination  of  the  inclined  carrier  with  the  shoot  and  curved  screen,  the  whole  being  con- 
structed as  set  forth. 

99.  Machine  for  Pointing  Nails  and  Spikes;  Wm.  Spink,  Assignor  to  Oliver  A.  Washburn,  Jr.,  Providence, 

Rhode  Island. 
Claim — The  combination  of  the  hunter,  the  pointer,  and  the  spring  with  each  other,  and  with  the  back 
piece  and  other  parts  of  the  reed  machine,  or  with  the  corresponding  parts  of  any  other  nail  machines,  con- 
structed in  the  manner  described. 
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100.  Machine  for  Washing  and  Amalgamating  Gold;  George  C.  Wheeler,  Graysville,  Georgia,  Assignor  to 

self  and  George  Calvert,  UpperviJ/le,  Virginia. 
Claim — 1st,  The  relative  arrangeoKTit  for  united  operation  of  the  hopper,  horizontally  revolving  ver- 
tical tubes,  horizontally  revolving  rakes,  and  stationary  washing  vessels,  d  c.    2d,  Making  the  receiver  or 
washing  vessel  in  two  parts,  b  o,  and  combining  with  the  part,  c,  an  adjusting  device,  d,  as  described. 

101.  Device  for  Operating  the  Cut-off  Valve  of  Steam  Engines;  W.  W.  W.  Wood  and  JHenry  Howson, 

Assignors  to  John  Rice,  Philadelphia,  Pennsylvania. 
Claim — We  limit  our  claim  to  causing  the  positive  power  of  the  engine  to  operate  the  throttle  valve, 
by  the  employment  of  two  vibrating,  reciprocating,  or  rotating  strikers,  actuated  by  any  positive  move- 
ment of  the  engine,  in  combination  with  two  inclined  planes  intervening  between  the  said  strikers,  and  the 
valve  or  appliances  connected  therewith,  any  governor  being  so  connected  to  the  strikers  or  to  the  inclined 
planes,  that  the  movement  of  the  governor  caused  by  any  increase  or  diminution  in  the  speed  of  the  en- 
gine, shall  change  the  position  of  the  inclined  planes  in  respect  to  the  striking,  or  that  of  the  strikers  in 
respect  to  the  inclined  planes,  and  that  the  latter  may  thereby  be  the  intermediate  means  of  regulating 
the  extent  of  the  opening  of  the  valve  to  suit  the  speed  of  the  engine  while  the  actual  movement  of  the 
valve  is  effected  through  one  or  the  other  of  the  strikers  by  the  power  of  the  engine  itself,  as  set  forth. 
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On  Embroidery  ly  3Iachinery .*    By  George  Wallis. 

The  object  of  this  paper  is  simply  to  give  a  popular  description  of 
the  leadiDg  features  of  the  embroidering  maciiino,  and  to  illustrate  its 
practical  use  and  capabilities  by  specimens  of  textile  decoration  pro- 
duced by  it.  A  full  and  complete  description  of  this  machine  -would 
involve  either  the  presence  of  a  machine  in  full  work,  or  such  a  series 
of  elaborate  drawings,  diagrams,  or  models,  as  would  render  the  task 
of  description  neither  pleasant  nor  profitable.  No  attempt,  therefore, 
■will  be  made  to  do  more  than  simplify  the  principle  upon  which  the 
machine  is  constructed,  and  give  such  illustrations  of  its  action  and 
capabilities  as  may  serve  to  show  its  superiority  over,  or  indicate  its 
inferiority  to,  the  human  hand  in  the  production  of  embroidered  effects. 
The  diagrams  used  will  be  such  simplifications  of  consti'uction  as  will 
be  best  calculated  to  render  that  construction  intelligible,  and  are  in 
no  way  intended  as  illustrations  of  the  complete  mechanical  structure 
of  the  parts  described,  or  of  their  full  action. 

As  an  interesting  branch  of  art-industry,  embroidery  by  machinery 
is  more  wondered  at  then  understood,  and  it  is'  no  uncommon  thing  to 
find  the  mechanical  agent  used  in  its  production  confounded  with  the 
various  sewing  machines  which  have  recently  come  so  largely  into  use 
for  a  variety  of  purposes.  Machine  embroidery  may,  as  it  did  some 
ten  or  twelve  years  ago,  stimulate  the  productions  of  hand  embroidery, 
and  to  a  certain  extent,  supplement  them,  but  it  is  doubtful,  to  say 
the  least,  if  it  can  ever  supplant  them.  Excelling  hand  embroidery  in 
accuracy  of  repetition,  and  in  the  production  of  the  same  design  on 
both  sides  of  the  fabric  decorated,  it  is  limited  in  its  range,  alike  as 
regards  subject  and  the  article  to  which  it  can  be  applied. 

In  variety  of  effect  it  can  never  compete  with  hand  embroidery,  and, 
although,  as  in  the  dress  embroidered  for  Her  Majesty,  by  the  late 
Mr.  Louis  Schwabe  of  Manchester,  the  eflects  of  the  original  drawing 
are  given  in  all  their  variety,  this  has  only  been  done  at  a  great  sa- 
crifice of  all  the  economic  powers  of  the  machine.  AVhen  Mr.  Schwabe 
first  showed  me  this  specimen  in  1844,  he  said,  "I  was  written  to  and 
asked  if  my  machines  would  execute  any  design  ?  I  replied  that  any 
design  which  Her  Majesty  wished  executed  should  be  produced  by 
them.  When  the  drawing  came  I  saw  the  mistake  I  had  made,  but 
resolved,  cost  what  it  might,  that  the  work  should  be  done  and  there 
it  is."  As  an  illustration  of  what  can  be  done  by  the  embroidering 
machine,  the  example  is  interesting,  but  as  an  illustration  of  its  eco- 
nomic use,  or  its  superiority  over  hand  embroidery,  it  is  worthless. 

Having  said  thus  much  as  to  the  true  purposes  of  machinery  as 
applied  to  embroidery,  it  may  be  useful  to  make  a  few  introductory 
remarks  on  the  subject  of  embroidery  as  an  art  of  so  ancient  a  charac- 
ter, that  its  origin  is  entirely  lost. 
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The  early  history  of  embroidery  is  associated  with  the  progress  of 
civilization  and  refinement  as  an  elegant  employment  for  females ; 
and  one  which,  from  a  remote  antiquity,  exercised  a  large  and  abiding 
influence  on  ornamental  art.  It  is  the  most  primitive  mode  of  textile 
decoration,  and  ranges  at  once  from  the  simplest  figure  to  the  most 
intricate  elaborations  of  a  variety  of  materials  requiring  the  skill  of 
the  needle-woman,  with  the  invention  of  the  ornamentalist.  It  is  prac- 
tised in  one  form  or  another  wherever  man  has  made  any  advance  be- 
yond the  rude  art  of  ornamenting  his  body  by  tatooing.  The  wonder- 
ful embroidery  of  the  Peruvians,  which  so  astonished  their  Spanish 
invaders,  displayed  surprising  effects  of  color  produced  by  the  plumage 
of  tropical  birds,  combined  with  threads  of  gold  and  silver.  In  all 
periods  of  the  world's  history,  among  the  richest  specimens  of  orna- 
ment dedicated  to  the  service  of  ceremonial  religion,  Ave  always  find 
embroidery.  In  the  Mosaic  Tabernacle  the  embroidery  of  purple, 
blue,  and  scarlet  was  conspicuous,  and  the  elaborate  embroidery  of 
sacerdotal  vestments,  especially  those  of  the  high  priest,  show  how 
largely  this  sacrificial  ornamental  work  was  used  in  the  early  ceremo- 
nials of  the  Jews. 

In  the  last  chapter  of  the  Proverbs  of  Solomon  is  an  interesting 
picture  of  the  virtuous  wife,  whose  "Lamp  goeth  not  out  by  night," 
and  who  "worketh  beautiful  vestments  for  herself," — 

Her  clothing  is  fine  linen  and  ])urple. 

Her  husband  is  known  in  the  gates, 

When  he  sitteth  among  the  elders  of  the  land. 

She  maketh  him  line  linen  and  selleth  it; 

And  delivereth  girdles  unto  the  merchant. 

Verses  22,  23,  24. 

In  the  prophecy,  by  Ezekiel,  embroidery  is  mentioned  as  the  cloth- 
ing of  Jerusalem,  represented  under  the  figure  of  a  woman. 

"  I  clothed  thee  also  with  embroidered  work." 

Chap.  16  ;  verse  10. 
"  Thou  wast  decked  with  gold  and  silver ; 
And  thy  raiment  was  of  fine  linen  and  silk  and  embroidered  work." 

Verse  13. 

The  Egyptians  used  embroidery  to  a  very  great  extent.  The  sails 
of  their  boats  were  of  embroidered  linen,  and  the  wrappings  of  their 
dead  were  frequently  thus  decorated. 

The  Greeks  attributed  the  invention  to  Minerva.  Homer  describes 
two  of  his  heroines  as  engaged  in  embroidery — Helen,  as  depicting 
the  combats  of  the  Trojan  war,  and  Andromache, — 

"  In  the  chamber  at  the  palace  top, 
A  splendid  texture  wrought  on  either  side. 
All  dazzling  bright,  with  flowers  of  various  hues." 

The  women  of  Sidon  are  said  to  have  been  noted  for  their  skill  in 
embroidery  even  before  the  Trojan  war.  Pliny  attributes  its  inven- 
tion to  the  Phrygians,  hence  the  Roman  name  for  embroidered  gar- 
ments,—  Vestes  I'lirygioniai. 

It  should  be  understood,  however,  that  the  word  signifying  "em- 
broidery" is  used  by  ancient  writers  as  a  generic  term  for  all  kinds 
of  decorative  work  done  by  the  needle.     In  later  periods,  the  sense 
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was  limited  to  peculiar  effects  produced  by  certain  fixed  methods,  and 
in  more  modern  times  a  still  greater  limit  is  understood. 

The  practice  of  embroidery  in  Europe  was  very  largely  extended 
during  the  mediaeval  periods,  and  was  carried  to  great  perfection  for 
the  personal  adornment  of  royalty,  the  nobility,  and  especially  in  the 
service  of  the  church.  The  vestments  of  the  priesthood,  hangings, 
veils,  canopies,  curtains,  and  other  textile  articles  of  use  and  decora- 
tion, were  largely  embroidered;  indeed,  the  character  of  the  work  of 
this  period  was  chiefly  ecclesiastical,  and  the  inmates  of  convents  em- 
ployed their  time  in  this  direction  with  remarkable  results.  Some  of 
the  most  valuable  illustrations  of  the  manners  and  costumes  of  past 
ages  have  come  down  to  us  through  the  agency  of  the  needle ;  and  in 
proof  of  this  it  will  be  sufficient  here  to  allude  to  those  interesting  re- 
cords in  embroidered  work  and  tapestry,  as  coverings  for  the  walls 
of  rooms,  and  hangings  for  doors,  windows,  and  corridors,  in  the  ex- 
ecution of  which  the  ladies  of  noble  families  beguiled  their  leisure 
hours.  Family  traditions,  historical  incidents,  portraits,  the  sports 
of  the  field,  and  groups  of  natural  objects,  were  all  employed  in 
the  execution  of  textile  ornaments  for  the  decoration  of  apartments. 
In  England  this  art  was  carried  to  a  high  degree  of  perfection,  and 
in  the  execution  of  vestments,  English  work  was  so  highly  prized  as 
to  have  been  constantly  sent  out  to  Rome  by  command  of  the  Pope. 
There  can  be  little  doubt  that  the  skill  in  embroidered  work  displayed 
by  our  ancestors  was  the  forerunner  of  several  of  our  most  common 
kinds  of  ornamentation.  Paper  hangings,  for  instance,  were  originally 
professed  imitations  of  tapestry,  the  patterns  having  been  first  printed 
on  canvass. 

Ancient  embroidery  is  divisable  into  three  heads: — "Loio"  em- 
broidery, in  which  the  threads  are  laid  flat  on  the  ground  of  the  work: 
"Raised"  embroidery,  in  which  the  figures  are  brought  into  relief, 
and  rounded  by  means  of  wool,  cotton,  parchment,  or  paper  placed 
beneath  the  needle-work:  "  Crimped"  embroidery,  in  which  the  figures 
are  formed  by  cords  of  gold,  silver,  or  silk  and  portions  of  velvet  or 
satin,  gold  and  silk. 

Hand  embroidery  is  still  extensively  practised  in  the  East.  The 
true  Indian  and  Persian  scarfs  are  embroidery  work  of  floss  or  un- 
twisted silk,  and  exceedingly  rich  effects  are  thus  produced,  as  will 
be  remembered  by  those  who  examined  the  Indian  productions  of  this 
class  in  the  Great  Exhibition  of  18Jl. 

In  Turkey  and  Greece  embroidery  with  gold  and  silver  thread,  or 
richly-colored  cottons,  silks  and  velvets,  is  mucli  used  for  robes  and 
decorations.  The  embroideries  exhibited  by  Turkey,  in  the  Great 
Exhibition  of  1851,  were  of  a  marvellous  character  in  execution,  and 
deserved  much  more  attention  than  it  is  to  be  feared  they  received. 
As  commissioner  of  one  of  the  groups  of  Juries,  I  had  to  direct  atten- 
tion to  them,  and  in  the  midst  of  so  much  that  was  excellent,  the  difB- 
culty  lay  in  selecting  those  most  worthy  of  reward.  The  articles 
embroidered  were  all  made  up  for  use  as  clothing,  and  the  jury  for 
that  class  had  therefore  to  undertake  the  work  of  adjudication.    Such 


184  Mechanics,  Physics,  and  Clicmistry. 

■ivas  the  diiBculty  of  selection,  that  the  task  was  nearly  abanJoneJ  in 
despair,  and  nothing  but  an  urgent  demand  on  my  part  that  so  remark- 
able a  display  should  have  full  justice  done  to  it,  induced  the  jury  to 
proceed.  From  the  system  adopted  by  the  Turkish  authorities  in,  col- 
lecting and  registering  the  works,  some  of  the  best  had  to  be  passed 
over,  and  the  jury  finally  reported  : — "  It  is  impossible  to  recognise, 
either  by  medal  or  honorable  mention,  many  of  those  to  whom  such 
distinctions  are  justly  due,  as  no  names  are  given  whereby  the  jury 
can  take  cognizance  of  the  articles.  Those  cases  which  the  jury  have 
been  enabled  to  recognise  are  selected  as  much  for  the  facility  for  giv- 
ing such  recognition,  as  for  the  high  merit  displayed  in  the  production, 
inasmuch  as  there  are  others  deserving  of  the  same  consideration, 
could  the  jury  have  discriminated  amid  the  vast  collection  of  articles." 
The  awards  are  curious,  and  all  to  women,  except  a  prize  medal  to 
the  Tailors'  Association  of  Janina  for  Albanian  costumes.  Whether 
the  daughter  of  the  Turkish  gentleman  with  an  unpronounceable  name 
ever  received  the  awarded  medal,  or  the  girls  Bukudgy  and  Istche,  or 
the  wives  of  Carabet  and  Tetzy  got  information  of  the  "  honorable 
mention"  made  of  their  embroideries,  is  a  matter  of  speculation  to 
this  hour  with  those  who  desired  to  do  them  justice. 

Probably  the  finest  modern  examples  of  pure  embroidery  in  silk, 
unmixed  with  gold  and  silver  thread,  pearls  or  precious  stones,  are  ex- 
ecuted by  the  Chinese.  Not  only  in  execution,  but  in  design  and  the 
fitness  of  the  forms  of  the  ornament  to  the  material  and  purpose,  the 
embroideries  of  the  Chinese  generally  exhibit  a  great  superiority  to 
the  usual  examples  of  European  skill.  The  extreme  care  taken  with 
the  work,  especially  in  the  more  costly  specimens,  renders  them  very 
instructive  examples  of  textile  decoration.  From  700  to  750  stitches 
may  be  counted  in  the  space  of  a  square  inch.  Some  years  ago  I  took 
the  trouble  to  dissect  some  of  the  best  examples  I  could  meet  with, 
and  the  more  closely  they  were  examined  the  more  marvellous  the 
work  appeared.  Some  diagrams  now  before  you  show  the  peculiarities 
of  treatment,  and  illustrate  in  some  degree  the  arrangement  of  the 
stitches. 

Of  course,  the  leading  Continental  nations  are  producers  of  embroid- 
ery, especially  France,  but  the  styles  adopted  are  usually  either  a 
re-production  of  the  ancient  methods,  or  imitations  of  Eastern  pro- 
ductions. 

This  brief  sketch  of  the  progress  of  embroidery  by  hand,  must 
suffice  to  introduce  the  special  subject  before  us, 

EMBROIDERY  EY  MACHINERY. 

This  has  been  effected  to  a  considerable  extent  by  the  Jacquard 
and  Draw  looms,  or  rather  effects  in  imitation  of  embroidery  have 
been  produced.  With  this,  however,  we  have  nothing  to  do,  as  ma- 
chine embroidery,  by  the  legitimate  means  of  the  needle,  is  the  point 
which  it  is  desired  to  explain  and  illustrate. 

The  first  idea  of  the  embroidering  machine  originated  with  M.  Josu6 
Ileilmann  of  Mulhouse.  His  object  was  to  combine  accuracy  of  repe- 
tition over  a  large  surface  with  economy  of  production.    Selling  it  to 
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Messrs.  Kocclilin,  also  of  Mulhouse,  he  developed  the  principle  of  its 
construction  in  their  establishment,  where  it  was  first  practically  ap- 
plied to  manufactures.  The  invention  appears  to  have  been  first 
brought  before  the  public  in  the  National  Exposition  of  the  Products 
of  Industry,  at  Paris  in  18-34;  but  the  machine  was  patented  for  Eng- 
land about  ISil'J,  and  with  all  rights,  &c.,  purchased  from  Messrs. 
Koechlin  by  Mr.  Henry  Houldsworth,  of  Manchester,  by  whom  it  was 
subsequently  very  greatly  improved  from  time  to  time.  The  first  suc- 
cessful use  of  the  machines  as  improved  was  in  the  silk  manufactory 
of  the  late  Mr.  Louis  Schwabe,  in  the  then  Portland-street  Mill,  Man- 
chester ;  Mr.  Houldsworth,  having  made  an  arrangement  with  Mr. 
Schwabe,  as  a  manufacturer  in  whose  trade  their  powers  would  find 
most  development.  Here  they  were  employed  in  embroideries  for  up- 
holsterers, but  chiefly  in  the  "sprigging"  of  waistcoatings,  to  which 
they  were  peculiarly  adapted,  as  will  be  shown  in  the  course  of  the 
illustrations  of  the  construction  and  action  of  the  machine. 

The  leading  principle  of  the  machine  in  the  production  of  a  pattern 
is  that  of  the  pantagraph,  by  which  a  given  form  is  copied  to  a  fixed 
scale,  in  this  particular  instance  to  one-sixth  the  size  of  the  guiding 
pattern. 

The  machine  may  be  divided  into  three  parts: — 

1.  The  pantagraph  and  the  embroidery  frame,  attached  upon  which 

the  fabric  to  be  embroidered  is  stretched. 

2.  The  arrangement  of  the  needles  and  the  pincers  by  which  they 

act  on  tlie  fabric. 

3.  The  locomotive  arrangement  of  the  carriages  by  which  the  em- 

broidering threads  are  carried  through  the  fabric. 

The  diagrams  by  which  the  constructive  principle  of  these  several 
parts  will  be  illustrated  are  not  drawn  to  any  scale  or  relative  propor- 
tion, but  are  simply  intended  to  convey,  as  far  as  possible,  a  distinct 
idea  of  the  leading  features  of  the  machine  and  its  operations,  and 
they  have  been  drawn  and  arranged  with  that  view  only. 

In  Fig.  1  we  have  an  elevation  of  the  leading  features  of  the  ma- 
chine, divested  of  all  detail,  giving  only  its  essential  parts.  A,  A,  A, 
A,  is  the  embroidery  frame,  within  which  the  fabric  to  be  embroider- 
ed is  stretched  in  two  divisions,  an  upper  and  lower  one,  upon  rollers 
fl,  rt,  a,  a.  This  swings  from  the  outer  frame  B,  B,  B,  B,  at  the  pivot 
of  the  pantagraph  C.  Every  person  who  understands  the  action  of  an 
ordinary  pantagraph,  will  at  once  understand  that  if  a  figure  of  siiit- 
able  design  and  size  is  fixed  on  the  vertical  plane  D,  D,  as  shown  in 
the  pattern  e,  all  that  will  be  required  in  order  to  copy  this  pattern 
to  a  fixed  scale  on  the  plane  a,  a,  a,  a,  will  be  to  move  the  pointer 
c  of  the  lengthened  side  of  the  parallelogram  h,  h,  h,  h,  by  the  handle 
attached  to  it.  The  angles  of  this  parallelogram  will  become  acute  or 
obtuse,  just  according  to  the  motion  required  to  bring  the  frame  A, 
A,  A,  A,  into  its  proper  relative  position.  To  effect  the  copying  of 
the  pattern  E  by  a  series  of  stitches,  a  drawing  generally  six  times 
the  size  of  the  pattern  to  be  embroidered,  is  made  upon  a  piece  of 
stout  paper,  or  a  plate  of  tin.  Each  stitch  is  arranged  to  this  scale, 
and  a  hole  punched  in  the  paper  or  plate  at  each  end  of  every  stitoh. 
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Into  this  hole  the  pointer  of  the  pantagraph  is  inserted  hefore  each 
stitch  is  taken.  This  point  is  moved  backward  and  forward  across  tlic 
pattern,  upon  the  system  of  stitches  laid  down,  by  the  embroiderer 
seated  on  the  stool  f;  and  with  each  motion  the  needles  are  drawn 
backward  and  forward  through  the  fabric  by  a  corresponding  !\,ction 
of  the  carriages,  on  the  frames  of  which  the  pincers  which  hold  the 
needles  are  fixed,  as  indicated ;  g  to  G  in  the  upper  tier  thus  embroid- 
ering the  upper  piece  of  cloth,  and  H  to  n  in  the  lower  tier,  by  which 
the  fabric  fixed  upon  the  lower  pair  of  rollers  is  embroidered.  The 
pattern  E  is  thus  repeated  one-sixth  the  size,  each  needle  in  opera- 
tion executing  a  repeat,  and  the  pattern  when  finished  extends  the 
whole  width  of  the  fabric  at  one  operation. 
Fig.  1. 


The  arrangement  of  the  needles,  and  the  mode  by  which  they  are 
alternately  held  and  released  must  now  be  noticed.  The  needle-holder 
or  pincers  act  in  a  manner  analogous  to  the  human  hands,  working 
from  each  side  of  a  framework  of  cloth,  placed  in  a  vertical  position, 
the  needle  being  a  double-pointed  one,  with  an  eye  for  threading  the 
silk  in  the  middle,  thus; — 

The  pincers  are  arranged,  as  already  stated, 
iu  a  double  row  on  two  tiers  across  the  frame 
work  of  the  carriages  on  each  side  of  the  em- 
broidery frame,  and  project  over,  so  as  to  come 
in  contact  with  the  fabric  when  stretched  upon 
it.  (See  Fig.  3,  a,  h,  c,  d.)  They  are  placed 
at  one  inch  and  a  half  from  each  other,  and 
the  larger  machines  have  as  many  as  75  in  each  row.  The  construc- 
tion of  these  pincers  may  be  illustrated  in  profile  by  Fig.  2. 
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A  is  the  upper  jaw  of  the  pincers,  wliich  is  kept  down  upon  the 
needle  by  the  action  of  the  spring,  C.  By  this  spring  the  upper  jaw  is 
brought  back  into  its  place  after  the  end  has  been  pressed  down  at  D, 
to  release  the  needle  after  it  has  pierced  the  fabric,  (as  shown  in  sec- 
tion at  a  a,)  and  been  received  by  the  opposite  pincer.  B  is  the  lower 
jaw,  which  is,  of  course,  fixed  to  the  frame.  The  prismatic  rule  E  runs 
the  whole  length  of  each  series  of  pincers,  and  sustains  them,  in  a 
perfectly  true  and  corresponding  position.  The  arrangement  for  the 
release  of  the  needle  after  it  has  been  driven  through  the  fabric  can- 
not be  easily  explained ;  it  must,  therefore,  suffice  to  say,  that  the  up- 
per jaw  of  the  pincer  is  pressed  down  at  the  proper  time  by  the  action 
of  a  rod  on  the  lever  end  D,  and  the  needle  thus  released,  after  having 
passed  through  the  fabric,  is  held  fast  by  the  opposite  pincer,  the 
thread  being  thus  carried  to  its  full  tension,  as  shown  in  Fig.  3  at  F, 
and  then  brought  back  again  to  the  fabric  to  be  taken  up  in  the  same 
manner  by  the  pincer  from  which  it  had  been  released,  again  to  return 
at  each  motion  of  the  pantagraph  handle  indicating  another  stitch. 

Fig.  2. 


Originally  this  release  of  the  needles  depended  upon  the  worker  of 
the  pantagraph,  who  had  to  use  his  or  her  feet  upon  treadles  pro- 
vided for  the  purpose,  and  attached  to  the  releasing  rod.  One  of  the 
improvements  effected  by  Mr.  Henry  Houldsworth  was  a  mechanical 
arrangement  by  which  these  treadles  were  dispensed  with  and  the  pan- 
tagraph worker  or  embroiderer  proper,  released  from  the  duty  of  at- 
tending to  two  movements.  By  this  arrangement  the  releasing  rod 
is  acted  upon  by  a  clock  motion,  which  is  brought  into  play  at  the  in- 
stant the  carriage  is  driven  against  the  frame  work  when  the  needle 
passes  through  the  fabric. 

The  locomotive  arrangement  of  that  portion  of  the  machine  which, 
carries  the  pincers  and  needles,  may  be  understood  in  its  elementary 
form  by  a  reference  to  Fig.  3. 

A,  A,  A,  A,  A,  represents  the  structural  frame-work  of  the  machine, 
and  is  of  iron ;  B  B  and  c  c  the  carriages  acting  on  each  side  of  the 
fabric ;  a  b  and  c  d  indicate  the  position  of  the  pincers  carrying  the 
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needles.  These  carriages  run  on  a  species  of  railway  along  tlie  hori- 
zontal lines  D  D  and  E  E,  and  are  required  to  be  most  accurately  fit- 
ted. The  section  of  the  fabric  stretclied  in  a  vertical  position  on  the 
rollers  g  g  and  h  h,  and  passing  between  the  upper  and  lower  tier  of 
pincers,  gives  the  centre  line  of  the  diagram. 

Fig.  3. 


We  will  now  assume  that  the  needles  being  threaded  and  fixed  ia 
the  pincers  b  and  d,  arc  pushed  through  the  fabric  represented  as 
stretched  upon  the  rollers  (/(/,  hh.  The  needles  are  released  from  b 
and  d,  and  seized  by  the  pincers  a  and  c.  The  carriage  B  D  is  then 
drawn  backward  to  F,  until  the  threads  are  all  drawn  equally  through 
the  fabric.  The  needles  being  threaded  in  pairs,  that  is  to  say,  with 
a  thread  of  double  length,  these  threads  are  drawn  up  to  their  full 
tension  at  once.  This  supersedes  the  knotting  of  the  thread  to  pre- 
vent its  being  drawn  through  the  cloth.  The  embroiderer  sitting  at 
the  pautagraph  moves  the  point  for  ihe  first  stitch,  as  shown  in  Fig. 
1  at  E,  the  carriage  B  B  is  brought  back  to  the  fabric,  and  the  needles 
forced  through  into  the  jaws  of  the  pincers  b  d,  again  they  are  released 
from  a  c,  and  being  duly  fastened  upon  by  bd,  the  carriage  c  C  is 
drawn  along  the  frame  until  the  thread  is  again  at  its  full  tension, 
when  the  carriage  reaches  G.    Stitch  the  first  is  then  complete. 

The  pantagraph  pointer  is  again  moved  for  another  stitch  on  the 
enlarged  pattern  E,  Fig.  1,  and  again  tlio  process  of  bringing  up  the 
needles  to  the  fabric — their  passing  through — their  release  on  one 
side  and  their  seizure  on  the  other  is  repeated,  and  so  the  work  goes  on 
until  fresh  needles  and  thread  are  required,  when  the  same  course  is 
repeated  in  the  putting  in,  and  starting  the  work  at  the  same  point 
at  which  the  last  stitch  of  the  former  thread  left  the  work  incomplete. 

Each  machine  is  usually  worked  by  three  young  women  and  three 
or  four  girls,  the  latter  being  employed  to  thread  the  needles  and  pre- 
pare them  for  the  machine,  that  a  supply  may  be  always  on  hand. 
One  young  woman — who  is  generally  the  most  experienced,  and  acts 
as  the  "captain"  of  the  machine — attends  to  the  pantagraph,  criti- 
cises the  work,  and  directs  the  motions  of  the  workers  of  the  carriages, 
who  push  backward  and  forward  the  rows  of  needles.    With  an  intelli- 


Heat-conducting  Paver  of  Metals.  189 

gent  "captain,"  quick  and  skilful  workers,  and  rapid  threaders,  an  ela- 
borate pattern,  and  a  machine  in  good  working  order,  I  know  nothing 
in  manufactures  more  interesting  than  the  embroidering  macliine.  The 
pattern  grows  so  rapidly  under  its  action ;  every  stitch  tells  toward 
the  final  effect ;  and  the  result  is  at  once  so  satisfactory,  that  the  opera- 
tion appears  to  be  the  realization  of  the  thought  of  the  workers  direct 
from  their  minds,  and  with  no  more  mechanism  than  is  necessary  to 
realize  that  thought. 

(To  be  Continued.) 


Heat-conducting  Pou'er  of  31etals.* 

An  elaborate  paper,  which  cannot  fail  to  be  of  utility  to  our  indus- 
trial community,  has  been  communicated  to  the  Royal  Society  by  Pro- 
fessor F.  Crace-Calvert  and  Mr.  Richard  Johnson  on  the  "  Relative 
Power  of  Metals  and  Alloys  to  Conduct  Heat."  Before  describing 
the  process  followed  and  examining  the  results  obtained,  it  is  necessary 
to  state  that  they  made  a  great  number  of  experiments,  with  the  hope 
of  solving  the  important  chemical  question — are  alloys  simple  mixtures 
of  metals,  or  are  they  definite  compounds?  With  this  view  they  operated 
on  a  lai'ge  number  of  alloys  and  amalgams,  convinced  that  if  the  chemi- 
cal nature  of  alloys  and  amalgams  is  still  enveloped  in  darkness,  it  is  be- 
cause they  have  been  prepared  with  impure  or  commercial  metals,  and 
not  made  in  equivalent  quantities.  The  consequence  has  been  that  as 
metals  have  only  a  slight  affinity  to  each  other,  and  as  the  definite 
compounds  which  they  have  a  tendency  to  form  were  mixed  with  an 
excess  of  one  of  the  metals  employed,  the  alloys  produced  have  pre- 
sented properties  which  could  lead  to  no  information  as  to  their  na- 
ture. These  difficulties  have  been  increased  by  the  fact  that  in  many 
alloys,  such  as  those  of  copper  and  tin,  or  copper  and  zinc,  the  metals 
have  a  tendency,  when  allowed  to  cool  slovrly,  to  form  several  crystal- 
lizable  compounds  differing  in  their  composition  in  the  various  parts 
of  the  alloys,  the  less  fusible  being  on  the  exterior  and  those  more  so 
in  the  interior  of  the  mass.  The  impurities  existing  in  commercial 
metals  are  often  so  large  as  considerably  to  modify  the  property  of 
their  alloys ;  for  they  found  in  their  researches  that  if  1  per  cent,  of 
a  metal  be  added  to  99  of  another,  it  alters  its  conducting  power  most 
materially.  To  avoid  these  causes  of  error  they  composed  their  alloys 
of  pure  metals,  and  employed  definite  proportions. 

The  apparatus  used  appears  in  every  way  calculated  to  give  reliable 
results,  and  Messrs.  Calvert  and  Johnson's  remai-ks  are  certainly  en- 
titled to  be  considered  the  most  complete  which  have  yet  appeared  on 
the  subject.  They  provided  a  deal  box  (105  millims.  in  width,  IGo 
millims.  in  length,  and  220  millims.  in  height),  with  a  cover,  and 
painted  white  internally  and  externally.  Inside  this  box  are  two  vul- 
canized India  rubber  square  vessels,  the  sides  of  which  are  15  millims. 
thick.  The  larger  vessel  measures  internally  52  millims.  on  the  side, 
and  125  millims.  deep,  and  is  capable  of  containing  33G  cub.  cent,  of 
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water.  The  smaller  vessel  is  27  millims.  on  the  side  and  125  niillims. 
deep,  and  has  a  capacity  of  90  cub.  cent.  These  vessels  are  painted 
white,  and  surrounded  with  wadding ;  and,  still  further,  to  prevent 
any  radiation  of  heat,  a  deal  board  is  placed  between  the  two  vessels. 
So  little  heat  is  radiated  from  the  larger  vessel  when  it  containi?  200 
cub.  cent,  of  water  at  90  dcg.  to  the  smaller  vessel  containing  50  cub. 
cent,  at  16  deg.,  that  in  a  quarter  of  an  hour,  the  time  required  for 
their  experiments,  the  water  in  the  vessel  did  not  rise  one-tenth  of  a 
degree  centigrade.  Tlierefore  all  sensible  radiation  and  conduction 
was  avoided,  and  the  rise  of  temperature  in  this  vessel  during  the  ex- 
periment must  have  been  entirely  due  to  the  heat  conducted  by  the 
square  bar  of  metal  used.  This  bar  is  6  centims.  long  and  1  centim. 
square,  and  is  so  arranged  in  the  experiment  that  1  cub.  cent,  is  in 
the  larger  vessel ;  1  cub.  cent,  in  the  smaller  vessel ;  3  cub.  cent,  are 
covered  by  the  sides  of  the  boxes  through  which  it  passes  ;  and  the 
last  1  cub.  cent,  is  covered  with  a  piece  of  vulcanized  india  rul)ber  tub- 
ing, and  the  whole  made  secure  from  any  leakage  liy  lining  the  sides 
of  the  holes  through  which  the  bar  passes  with  a  varnish  made  of  caout- 
chouc dissolved  in  benzoine.  All  being  ready  for  the  experiment,  50 
cub.  cent,  of  water,  at  the  temperature  of  the  room,  are  poured  into 
the  smaller  vessel,  the  boxes  covered,  and  each  provided  with  a  very 
sensitive  thermometer,  and  200  cub.  cent,  of  boiling  water  are  poured 
into  the  larger  vessel  by  means  of  a  funnel ;  the  temperature  of  the 
liquid  falls  to  86  or  88  deg.,  but  is  again  raised  to  90  deg.  by  a  small 
jet  of  steam  generated  in  a  flask,  the  water  in  which  is  kept  boiling 
during  the  whole  experiment.  The  conducting  power  of  the  metal 
being  tested  is  noted  with  the  greatest  care. 

The  relative  conductibility  (taking  silver  at  1000)  of  the  several 
metals  is — gold  pure,  981 ;  gold  with  1  per  cent,  of  silver,  840  ;  cop- 
per rolled,  845  ;  copper  cast,  811 ;  mercury,  677  ;  aluminium,  065 ; 
zinc  rolled,  641 ;  zinc,  cast  vertically,  628 ;  zinc,  cast  horizontally, 
608  ;  cadmium,  577  ;  malleable  iron,  486  ;  tin,  422  ;  steel,  397  ;  pla- 
tinum, 380  ;  sodium,  365  ;  cast  iron,  359  ;  lead,  287  ;  antimony,  cast 
horizontally,  215  ;  antimony,  cast  vertically,  192  ;  bismuth,  01.  For 
mercury  and  sodium  they  employed  a  very  thin  sheet  iron  box,  the  in- 
ternal dimensions  of  which  were  exactly  those  of  the  square  metallic 
bars  they  usually  employed,  and  of  the  conducting  power  calculated, 
but  the  figures  are  very  near  the  truth.  It  will  be  seen  on  reference 
to  the  figures  for  rolled  and  cast  copper  that  the  molecular  condition 
of  metals  has  an  influence  on  the  conductibility,  and  the  influence  of 
crystallization  is  apparent  ;from  the  diflercnce  of  the  results  obtained 
from  zinc  cast  vertically, and  cast  horizontally. 


Glaze  for  Earthenware. 
M.  Hardsmuth  proposes  the  following  in  place  of  the  ordinary  lead 
glaze : — Take  boracic  acid,  15 lbs. ;  calcareous  spar,  5  ft)s. ;  clay,  5  lbs. ; 
wood-charcoal,  1  lb.  Powder  the  mixture,  and  calcine  to  complete 
fusion  ;  allow  it  to  cool ;  powder  again  and  apply  it  as  the  common  lead 
glaze  is  applied. — Cosmos. 
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Neio  CJiemical  Balance.*  By  Mr.  J.  B.  Cooke,  of  Liverpool. 

The  balance  is  an  instrument  of  prime  necessity  to  the  exactitude  of 
the  results  sought  for  in  the  operations  of  the  chemist.  But  it  is  also 
a  very  expensive  piece  of  apparatus,  and  its  delicacy  requires  it  to  be 
guarded  with  the  utmost  care  from  the  effects  of  damp,  and  the  other 
vapors  and  fumes  incidental  to  a  laboratory.  The  following  is  the  de- 
scription of  an  instrument  which  has  been  in  constant  use  for  more  than 
a  year,  and  which  is  at  once  sensitive,  effective,  inexpensive,  and  not 
liable  to  injury.  It  weighs  quantities  amounting  to  2400  grains  with 
an  accuracy  unmistakeably  distinct  to  the  ^gth  of  a  grain. 

Though  freely  exposed  to  an  atmosphere  which  in  twelve  hours 
covers  a  polished  iron  surface  with  rust,  and  which  is  often  loaded 
with  fumes  of  hydrosulphuric  and  other  acids,  it  is  now  as  sensitive  as 
on  the  day  of  its  construction. 

The  materials  of  which  this  balance  is  composed  are  to  be  found  in 
every  laboratory.  Their  first  cost  need  not  amount  to  os.,  and  they 
can  be  put  together  by  the  chemist  himself  in  the  course  of  two  or 
three  hours,  so  as  to  be  in  perfect  working  order. 

To  those  operators  whose  object  is  the  attainment  of  accuracy  with 
the  smallest  expenditure  of  means,  it  is  hoped  that  a  desideratum  is 
here  supplied,  although  some  of  the  points  usually  considered  essential 
to  a  good  balance  appear  to  be  disregarded. 

The  beam  is  formed  of  glass  tube.  A  piece  of  barometer  tubing  of 
12  or  18  inches  in  length,  or  even  the  full  length  of  a  barometer  tube, 
if  economy  of  space  is  not  important,  may  be  employed.  Another 
glass  tube  of  about  3  inches  in  length,  and  of  diameter  and  thickness 
proportioned  to  the  weight  it  is  destined  to  bear,  is  attached  to  the 
beam  tube  at  right  angles,  at  about  the  middle  point  of  each.  Ex- 
actitude in  any  of  these  particulars  is  not  essential.  The  attachment 
may  be  made  by  any  convenient  means,  say  by  fine  iron  wire  cov- 
ered afterwards  with  sealing-wax  melted  on  to  it. 

If  a  portable  balance  be  desired,  a  suitable  stand  must,  of  course, 
be  provided  ;  but  if  the  instrument  be  intended  to  occupy  a  permanent 
position,  it  may  be  made  to  work  upon  an  open  shelf,  and  the  present 
description  applies  to  the  latter  circumstances. 

Two  other  glass  tubes,  of  about  two  inches  in  length,  are  cemented 
longitudinally  upon  the  surface  of  the  shelf,  parallel  to  and  at  a  dis- 
tance of  IJ  inches  from  each  other. 

They  must  be  equal  to  each  other  in  diameter,  which  must  be  greater 
than  that  of  the  beam  tube,  or  they  must  be  raised  equally  to  some 
small  distance  above  the  surface  of  the  shelf,  so  that  when  the  trans- 
verse tube  attached  to  the  beam  is  placed  across  and  upon  them,  the 
beam  itself,  lying  between  and  parallel  to  them,  shall  be  raised  at  its 
centre  at  least  ^-inch  above  the  shelf.  The  three  small  tubes  should 
be  selected  of  good  shape  and  polish. 

By  this  arrangement  the  beam,  when  in  equilibrium,  is  supported 
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upon  two  points,  which,  owing  to  the  roundness,  smoothness,  hardness, 
and  chemical  inertness  of  the  material,  approximate  closely  to  mathe- 
matical points  not  liable  to  injury  from  oxidation  or  friction.  Knife- 
edges  working  upon  planes  of  whatever  substance,  are  not  theorctioally 
so  perfect  in  action  as  the  above  points  of  support,  and  it  would  be 
difficult  with  the  finest  art  to  make  them  practically  more  sensitive. 

A  piece  of  sheet-copper  is  fastened  on  to  the  shelf  under  the  beam 
near  each  of  its  ends.  An  edge  of  each  piece  of  copper,  running  trans- 
versely to  the  shelf,  is  turned  up  at  right  angles  to  serve  as  a  support 
at  such  a  height  that,  when  one  end  of  the  beam,  loaded  with  its  full 
■weight,  is  resting  upon  one  of  them,  the  other  end  may  be  separated 
from  its  resting  place  by  about  jgth  of  an  inch.  If  the  under-surface 
of  the  beam  be  blackened  about  these  places  of  support,  the  separation 
shows  very  distinctly  against  a  white  surface  placed  behind. 


The  weights,  and  substance  to  be  weighed,  are  both  applied  at  the 
same  end  of  the  beam  ;  the  other  end  being  compensated  by  a  constant 
counterpoise  ;  a  peculiar  form  of  scale  pan  is  therefore  required.  It  is 
convenient  to  have  three  tiers  of  pans  hung  in  a  pyramidal  form  at  a 
suitable  distance  from  each  other  by  the  same  three  silk  strings.  The 
largest  and  lowest  is  destined  for  the  substance  to  be  weighed.  The 
middle  one  in  size  and  position  for  the  larger  weights,  and  the  smallest 
and  uppermost  pan  contains  the  weights  below  10  grs.  This  compound 
scale  pan  is  suspended  by  a  bent  wire  to  a  loop  formed  at  one  end  of 
a  short  silk  thread,  which,  passing  vertically  through  a  small  hole  in 
the  shelf,  and  bisecting  the  end-section  of  the  beam  tube,  is  cemented 
■with  sealing  wax  on  the  upper  surface  of  the  tube.  The  thread  should 
lie  in  a  slight  notch  filed  on  the  upper  circumference  of  the  end  of  the 
beam,  and  should  hang  freely  from  it,  the  lower  circumference  being 
ground  away  to  prevent  contact.  The  thread  must  also  of  course  be 
carefully  protected  against  contact  with  the  sides  of  the  opening  in 
the  shelf.  The  better  way  is  to  make  an  opening  of  about  one  inch 
square  through  the  wood,  and  afterwards  to  cover  over  the  greater  por- 
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tion  by  four  slips  of  window-glass  crossing  each  other,  and  leaving 
only  a  small  hole  in  the  centre  for  the  thread.  If  this  opening  be 
large,  the  balance  will  be  aflected  by  currents  of  air  whi"ch  always  occur 
upwards  or  downwards  in  such  circumstances.  The  surface  of  the 
shelf  between  the  centre  of  the  beam  and  that  end  of  it  to  which  the 
pans  arc  hung,  is  divided  into  10  equal  parts  by  ink  lines ;  and  a  pla- 
tinum rider  weighing  ^\i\\  grain  is  applied  to  this  arm  of  the  beam, 
and  by  traversing  over  each  division  marked  on  the  shelf  causes  the 
variation  of  yjjjth  of  a  grain,  and  dispenses  with  the  use  of  weights 
smaller  than  y'jjth  grain. 

The  sensitiveness  of  a  balance  is  proportional  to  the  approximation 
to  each  other  of  the  centres  of  suspension  and  of  gravity.  In  the  pre- 
sent instance,  the  centre  of  suspension  is  the  central  point  of  the  mid- 
section of  the  small  tube  attached  to  the  beam,  and  since  the  weights 
of  the  beam  itself  and  of  the  scale  pans  and  their  contents,  are  referred 
to  a  point  much  below  this,  some  provision  is  required  by  which  the 
centre  of  gravity  of  tlie  whole  mass  may  be  considerably  raised,  and 
its  position  nicely  regulated.  The  provision  required  is  found  in  the 
mode  by  which  the  compensation  is  applied  at  the  end  of  the  beam  des- 
titute of  scale  pan. 

On  the  upper  side  of  the  compensation-end  of  the  beam  is  cemented 
horizontally  with  shell-lac,  a  table  of  window-glass  of  about  1  inch 
square  surface.  On  this  table  again  are  cemented,  by  the  same  means, 
in  vertical  juxtaposition,  two  glass  tubes ;  one  about  3  inches  high 
and  |:-inch  in  diameter,  the  other  1  inch  high  and  |-inch  in  diameter. 
A  quantity  of  dry  pure  mercury  is  then  poured  into  the  tall  tube  until 
the  beam,  whose  scale  pan  is  loaded  with  about  §rds  the  weight  which 
it  is  destined  to  carry,  is  nearly  in  a  state  of  equilibrium.  If  the  tall 
tube  be  sufficiently  high  and  narrow,  it  will  then  be  found  that  the 
centre  of  gravity  has  risen  above  the  centre  of  suspension,  as  will  be 
evidenced  by  the  setting  of  the  beam  at  either  end  indifferently  accord- 
ing as  it  is  placed. 

Mercury  is  now  poured  gradually  into  the  shorter  tube,  and  after 
each  addition  weights  are  added  in  the  scale  pans  to  produce  equili- 
brium. By  every  such  addition  the  centre  of  gravity  will  be  propor- 
tionally lowered,  and  may  be  brought  with  the  utmost  nicety  within 
any  assignable  distance  from  the  centre  of  suspension. 

The  adjustment  will  suffice  for  the  purpose  of  the  balance,  when 
the  transference  of  the  rider  over  one  division  of  the  shelf  towards  the 
centre  of  the  beam  shall  raise  this  end  of  the  beam  from  its  supports, 
and  the  replacing  of  the  rider  in  its  former  position,  shall  restore  the 
preponderance  of  the  weights,  and  when  on  frequent  trial  this  is  the 
invariable  result. 

The  balance  is  thus  left  with  an  extremely  small  amount  of  overpoise. 
The  substance  to  be  weighed  is  placed  in  the  lowest  pan.  Weights 
are  removed  from  the  upper  pans,  and  ultimately  the  rider  is  moved 
over  the  arm  towards  the  centre,  to  the  point  at  which  the  beam  is 
first  caused  permanently  to  resume  its  normal  position.  The  sum  of 
the  weights  removed,  together  with  the  number  of  degrees  passed  over 
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by  the  rider  reckoned  as  jj^tlis  of  a  grain,  •will  be  the  weight  re- 
(luired. 

The  advantages  claimed  for  this  balance  are,  easy  construction, 
cheapness,  non-liability  to  injury  from  exposure  or  rough  handling, 
the  whole  operation  of  weighing  being  confined  to  one  end  of  the  beam 
■without  loss  of  sensitiveness,  and  the  separation  of  the  large  from  the 
smaller  weights. 

The  engravings  illustrate,  in  plan  view  and  side  elevation  respect- 
ively, the  new  balance,  a  is  the  shelf ;  b,  the  beam  ',000,  three  small 
tubes  ;  d  d,  tubes  for  mercury  ;  ss  s,  three  scale  pans ;  g,  glass  plates 
to  cover ;  A,  hole  in  shelf;  ^:i,  platinum  rider ;  t,  small  table  ;  and  r  r, 
copper  rests. 

The  method  of  mounting  is  not  inferior  in  sensitiveness  to  that  of 
the  best  constructed  instruments,  and  the  limits  of  its  sensitiveness 
are  far  from  being  reached  in  the  specimen  above  described.  As  an 
illustration  of  this  assertion,  the  following  rough  experiment  is  ad- 
duced. The  writer  constructed  a  balance,  of  which  the  beam  was  a 
tube  of  thick  glass  22  inches  long,  and  1  inch  in  external  diameter,  and 
weighing  alone  IJ  lb.  The  scale  pan  was  loaded  with  a  wciglit  of  1  lb. 
The  compensation  was  then  readily  effected  with  mercury  to  such  accu- 
racy that  the  translation  of  a  platinum  rider  weighing  -j'^tli  gr.  along  the 
beam,  over  a  space  equal  to  -j'ljth  of  tlie  length  of  the  arm,  sufficed  to 
change  the  preponderance  in  favor  of  the  one  arm  or  the  other,  accord- 
ing to  the  direction  of  its  transference.  This  roughly-formed  balance, 
therefore,  which,  exclusive  of  the  scale  pan,  did  not  occupy  two  hours 
in  construction  and  preparation  for  use,  was  sensitive  to  a  weight  of 
Ylj^th  of  a  grain,  or  to  7  jjo'son^'^  P^'''^  of  the  weight  to  be  estimated, 
and  about  2o5oi!i5o^^  P^^''  0^'  ^^^  whole  weight  supported  on  the 
fulcrum. 


Supply  of  Coal.* 

M.  de  Carnal,  one  of  the  greatest  owners  of  coal  mines  in  Prussia, 
in  a  statistical  work  on  coal  digging,  states  that  the  quantity  of  coal 
dug  in  1857  amounted  to  125,000,000  of  tons,  a  mass  which  piled  up 
6  ft.  high,  would  cover  a  geographical  square  mile.  The  lands  from 
which  the  coal  is  procured,  may  be  estimated  at  8000  square  miles, 
and  the  mean  depth  of  the  beds  of  coal  at  about  31  feet.  The  mass 
of  coal,  then,  known  to  exist  would  form  a  cube  of  10  miles.  If  we 
compare  this  enormous  bulk  of  coal  with  the  quantity  annually  con- 
sumed, we  may  confidently  affirm  that  there  is  enough  to  last  for 
36,000  years.  The  calculation  of  31  ft.  for  the  mean  depth  of  the 
beds  is,  perhaps,  too  low,  for  the  coal  fields  of  Liege  extend  to  55  ft., 
those  of  Staffordshire  to  151  ft.,  and  those  of  Ruhr  to  134  ft.  The 
coal  dug  in  1857  amounted  in  value  to  £37,500,000  sterling,  a  sum 
far  beyond  that  realized  by  the  digging  of  the  precious  metals.  In 
England  some  calculations  have  been  made  with  regard  to  the  yield 
of  coal  in  our  own  country,  according  to  which  the  coal  fields  of  Great 
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Britain  yield  63,000,000  tons  of  coal  per  year.  A  better  idea  of  the 
immense  commerce  of  England  could  not  be  formed  than  by  stating 
the  fact  that  at  Manchester  and  its  environs  a  motive  steam  power 
equal  to  1,200,000  horses  is  constantly  maintained,  to  support  which 
there  are  consumed  30,000  tons  of  coal  per  day,  or  9,500,000  a  year. 
In  the  manufacture  of  salt  alone  about  3000  tons  are  consumed  per 
day,  or  950,000  a  year.  The  Transatlantic  steamers  from  Liverpool 
and  other  ports  consume  700,000  tons  per  year,  and  the  manufacture 
of  gas  absorbs  10,000,000  tons  per  year.  The  export  of  coal  from 
England  reached,  in  1858,  6,078,000  tons.  It  is  estimated  that  Eng- 
land alone  could  furnish  enough  coal  for  the  consumption  of  the  whole 
of  Europe  for  4000  years. 


Soio  Great  Guns  are  3Iade.* 

In  our  last  week's  number  something  was  said  about  the  quality  and 
character  of  iron  requisite  for  producing  sound  heavy  guns,  and  the 
experiments  made  at  Woolwich  during  the  last  two  years  were  referred 
to.  This  week  we  propose  to  give  further  information  on  the  impor- 
tant subject,  and  more  especially  in  reference  to  the  furnaces  and 
other  appliances  connected  with  the  Woolwich  factories.  A  68  9>.  gun, 
when  finished,  is  17  feet  long,  28  inches  in  diameter  at  the  breech,  and 
weighs  95  cwt.  As  guns  of  this  description  are  cast  vertically,  and 
require  a  "dead  head"  of  considerable  magnitude  in  order  to  insure 
sufficient  density,  it  may  be  imagined  that  the  furnaces  are  matters  of 
important  consideration.  In  practice  it  was  found  advisable  to  use  two 
■furnaces  in  the  melting  of  a  sufficient  quantity  of  iron  for  the  produc- 
tion of  one  such  gun  as  we  have  described.  The  Woolwich  furnaces 
would  each  hold  sufficient  molten  metal  for  the  casting  of  one  gun,  but 
as  it  was  not  possible  to  charge  with  ten  tons  of  pig  iron  at  once,  it 
was  found  better  in  every  way  to  charge  two  furnaces  with  five  tons, 
and  melt  simultaneously.  The  quality  of  the  iron  produced  in  this 
way  was  found  to  be  superior  to  that  resulting  from  one  furnace,  when 
a  portion  of  the  charge  must  have  been  melted  first  and  the  remainder 
afterwards.  Repeated  tests  proved  this  fact  to  demonstration,  and  it 
is  a  practical  point  of  much  consequence.  The  Woolwich  furnaces  are 
partly  constructed  of  Stourbridge  fire-brick,  but  the  beds  are  of  a  dif- 
ferent material.  The  throwing  in  of  old  "  carronades,"  "dead  heads," 
and  "pigs,"  was  found  to  chip  off,  or  to  crack  and  destroy  the  fire- 
bricks, and  a  substitute  for  these,  in  the  construction  of  the  furnace 
beds,  had  to  be  found.  A  cheaper  substance,  and  one  which  admits  of 
easy  repair,  is  now  used.  It  is  composed  of  equal  parts  of  glass-grind- 
ers' sand  and  blackfoot  sand.  The  former  is  the  refuse  from  the  Thames 
patent  glass  works,  and  contains  a  considerable  admixture  of  fine  par- 
ticles of  glass,  and  the  latter  is  obtained  from  the  sand  pits  at  Charl- 
ton. These  are  amalgamated,  rammed  hard  upon  the  foundation  of 
the  furnace,  and,  after  the  application  of  heat,  form  a  vitrified  surface, 
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impervious  to  liquid  iron.  The  sand  furnace  bed  is,  in  point  of  effi- 
ciency and  economy,  immeasurably  superior  to  tliat  of  fire-brick,  and 
•we  strongly  recommend  it.  With  respect  to  the  dimensions  of  the  fur- 
naces, it  may  be  stated  that  they  are  about  22  ft.  lonir,  from  centre 
of  fire-grate  to  centre  of  chimney;  5  ft.  2  in.  wide;  and  2  ft.  6  in.  in 
height  from  bed  to  crown.  The  fire-grate  is  5  ft.  2  in.  square,  and  open 
for  the  admission  of  air  at  the  end  of  the  furnace,  and  the  chimney  is 
60  ft.  in  height  and  2  ft.  6  in.  square.  The  furnaces  are  always  heated 
before  receiving  their  charges,  and  when  the  latter  are  sufficiently 
fluid  and  hot,  the  molten  streams  from  two  furnaces,  as  we  have  stated, 
are  made  to  flow  through  separate  channels  into  one  reservoir.  Here 
they  mingle  and  blend  for  a  little  time  in  one  harmonious  whole,  so  as 
to  equalize  any  difference  of  temperature  which  maj'  have  existed  prior 
to  their  being  tapped.  Metal  is  now  ladled  in  small  quantities  from 
the  reservoir  for  the  purpose  of  casting  testing  bars,  and  a  sluice  door 
being  opened  the  molten  ocean  courses  its  way  down  river-like  into 
the  centre  of  the  gun  mould,  which  is  placed  vertically,  and  muzzle 
upwards  to  receive  it.  Scoria  and  other  impurities  float  upwards  as 
the  metal  rises,  and  great  precautions  are  taken  to  prevent  their  flow- 
ing with  the  iron  into  the  "trunnions,"  which  they  would  weaken,  and 
thus  render  the  whole  casting  useless.  AVhen  the  metal  reaches  to 
within  a  few  inches  of  the  guide  shute,  the  flood-gates  through  which 
it  flowed  are  shut  for  a  minute  until  the  shute  is  removed,  and  then 
again  opened  for  the  complete  filling  of  the  mould.  In  cooling  there 
is  a  great  subsidence  of  the  metal,  especially  in  the  centre,  but  the 
liollowness  thus  produced  is  in  the  dead  head  entirely,  and  by  no  means 
deteriorates  the  gun.  Everything  is  sufl'ered  to  remain  in  statu  quo  for 
about  three  days  and  nights  after  the  pouring  operation.  The  mould 
is  then  opened,  and  the  casting,  usually  perfect,  is  prepared  by  lathe 
and  boring  mill  for  proving,  and  mayhap  for  battle.  Such  is  some  ac- 
count of  the  gestation  and  birth  of  a  great  gun,  and  which,  in  these 
ron-piping  times  of  war,  may  be  acceptable  to  the  public  generally, 
and  certainly  must  be  to  the  scientific  reader. 


BoneUi's  Electric  Loom.* 

At  the  meeting  of  the  7th  ult.  of  the  Academic  des  Sciences,  M.  de 
Senazcourt  informed  the  members  that  M.  Froment  has  completed  im- 
portant improvements  in  the  electric  loom  invented  by  Chevalier  Bo- 
nelli,  director  of  the  Sardinian  telegraph,  which  figured  at  the  Paris 
Exhibition  of  1855,  and  a  commission  was  named  to  examine  it  and 
make  a  report  to  the  Academy.  M.  Chevreuil  stated  that  he  had  been 
to  see  it  at  ivork,  accompanied  by  the  President  of  the  Chamber  of 
Commerce  and  other  gentlemen,  and  had  been  astonished  at  the  results 
obtained.  The  invention  consists  chiefly  in  replacing  the  Jacquard 
cards  by  a  thin  sheet  of  tin  on  which  the  design  to  be  reproduced  on 
the  fabric  is  figured  with  varnish  or  isolating  ink.    The  beat  up  of  the 
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battcn  brings  a  metallic  comb,  formed  of  small  separate  teeth,  into 
contact  with  the  design,  when  some  of  the  teeth  touch  the  varnish  of 
the  design,  and  others  touch  the  metal ;  and  those  teeth  in  contact 
■with  the  metal  alone  give  passage  to  the  electric  fluid  supplied  by  a 
Bunsen  pile,  and  convey  it  to  tlie  small  electro-magnets  with  which 
they  are  connected  by  means  of  a  thin  copper  wire.  These  electro- 
magnets act  upon  an  equal  number  of  small  iron  rods  to  keep  them 
out  of  the  way  of  the  wires  of  the  Jacquard,  while  those  teeth  which  come 
in  contact  with  the  varnish  of  the  pattern  are  allowed  to  project  against 
the  wires  of  the  Jacquard,  to  act  upon  them  in  the  same  manner  as 
the  cards  now  used.  As  a  proof  of  the  ease  with  which  new  patterns 
can  be  applied,  when  the  Emperor  and  Empress  were  lately  visiting 
the  Ateliers  to  inspect  the  loom,  M.  Fromeut,  without  interrupting 
the  work,  replaced  the  design  in  course  of  execution  by  a  band  of  tin, 
on  which  he  had  written  the  words  Napoleon  III.,  which  were  seen  to 
follow  on  the  fabric,  the  flowers  composing  the  first  design. 


The  Oyster  Manufacture.'^ 

Although  oysters  are  not  exactly  spun  and  woven  like  cotton,  or 
smelted  and  rolled  like  iron,  their  artificial  production  has  advanced 
so  far  as  to  put  the  process  pretty  much  in  the  light  of  a  manufacture. 
The  sowing  and  breeding  of  oysters  has  long  been  an  important  branch 
of  our  industry  ;  and  now  the  French  government  has  set  steadily  to 
work  with  the  matter,  on  a  grand  scale,  on  the  coast  of  France.  The 
place  chosen  for  the  experiments  in  question,  is  a  part  of  the  Bay  of 
8t.  Brieuc,  a  spot  naturally  well  situated,  and  which,  for  an  extent 
of  12,000  hectares  (2i  acres  each,)  is  very  {;TVorable  for  the  breeding 
of  oysters,  the  bottom  being  shelly  sand,  slightly  mixed  with  clay  or 
mud.  The  tide,  which  there  runs  from  N.  W.  to  S.  W.,  and  from  S.  W. 
to  N.  W.,  at  the  rate  of  about  three  miles  an  houi",  keeps  the  water 
constantly  renewed,  and  carries  off  all  unhealthy  deposits,  and  con- 
tracts, by  breaking  against  the  rocks  on  the  shore,  the  necessary  vivify- 
ing properties.  The  immersion  of  the  breeding  oysters  was  commenced 
in  March  and  concluded  about  the  end  of  April,  during  which  time 
about  3,000,000  of  03'stcrs,  taken  some  from  the  sea  and  others  from  the 
banks  at  Cancale  and  Treguler,  were  distributed  in  ten  longituilinal 
beds  in  different  parts  of  the  bay,  forming  together  a  superficies  of  1000 
hectares.  The  position  for  these  banks  had  been  traced  out  beforehand 
on  a  chart,  and  floating  flags  were  placed  to  direct  the  movement  of 
the  vessels  engaged  in  the  operation.  In  order  that  the  immersion  of 
the  oysters  should  be  made  with  perfect  regularity,  and  that  the  female 
oysters  should  not  be  injured  by  lying  too  thickly  one  over  the  other, 
two  steamers,  towing  boats  laden  with  oysters,  proceeded  from  one 
end  of  the  bank  marked  out  to  the  other,  letting  down  the  oysters  as 
they  went,  and  then,  when  reacliing  the  other  end,  turning  round  and 
retracing  their  way,  thus  distributing  the  fish  with  as  much  regularity 
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as  a  plough  could  turn  up  a  furrow  in  a  field.  After  having  laid  down 
the  oysters  in  conditions  most  favorable  for  their  multiplication,  it  was 
necessary  to  organize  around  and  over  them  prompt  means  for  collect- 
ing the  spawn,  and  constraining  it  to  fix  itself  on  the  spot.  One  -of 
the  plans  adopted  to  accomplish  this  object  was  to  cover  the  bottom 
of  the  new  bed  with  old  oyster  shells,  so  that  not  a  single  embryo 
could  fall  without  finding  a  solid  body  to  fix  itself  to.  The  second 
plan,  as  already  stated  in  a  former  report,  was  to  place  long  lines  of 
boughs  of  trees,  arranged  like  fascines,  from  one  extremity  of  each 
bed  to  the  other.  These  fascines  were  ballasted  by  a  weight  placed  at 
the  bottom,  and  the  tops  of  them  when  fixed  in  their  position,  stood 
about,  eighteen  or  twenty  inches  above  the  bed  of  oysters,  and  thus 
prevented  any  of  the  spawn  from  being  carried  away  by  the  current. 
These  fascines  were  placed  by  men  with  diving  dresses.  As  the  cords 
with  which  the  fascines  were  at  first  fastened  would  soon  wear  out, 
the  report  states  that  they  may  hereafter  be  replaced  by  small  chains 
of  galvanized  iron,  manufactured  for  the  purpose  in  the  arsenals  of 
the  State.  The  most  exact  indications  have  been  made  on  the  chart 
of  the  bay,  so  that  the  fascines  may  be  taken  up  as  regularly,  in  or- 
der that  the  oysters  attached  to  them  may  be  collected,  as  a  farmer 
could  pick  the  fruit  from  his  trees.  The  report  then  goes  on  to  say 
that,  although  six  months  have  scarcely  elapsed  since  the  operations 
•we're  performed,  the  result  has  exceeded  the  most  sanguine  expecta- 
tions. The  banks  of  Cancale  and  of  Granville,  in  their  most  prosper- 
ous days,  never  showed  such  an  amount  of  production.  The  fascines 
have  on  their  branches  such  clumps  of  oysters  that  they  resemble  trees 
in  an  orchard,  the  boughs  of  which  are  in  the  spring  hidden  by  the 
exuberance  of  the  blossoms.  They  may  be  called  real  petrefactions. 
One  of  those  fascines,  which  had  been  brought  to  Paris  in  order  that 
his  Majesty  might  judge  of  the  elfect  of  the  plan,  had  young  oysters 
on  it  to  the  number  of  20,000.  They  are  already  more  than  an  inch 
in  diameter,  and  they  only  occupied  in  the  water  the  space  wliich 
would  be  covered  by  a  sheaf  of  corn  in  a  field.  These  oysters,  when 
they  have  arrived  at  perfection,  will  be  worth  at  the  current  price,  at 
least  £16.  The  bay  of  St.  Brienc  will  consequently  become  a  really 
rich  treasury,  if  other  beds  similar  to  those  already  formed  be  laid 
down  there. 


Hoiv  the  Earth  is  Peopled.* 
The  Director  of  the  Statistical  Bureau  of  Berlin  furnishes  the  fol- 
lowing curious  statement: — "The  population  of  the  whole  earth  is 
estimated  to  be  1,288,000,000,  viz  :— Europe,  272,000,000 ;  Asia, 
755,000,000;  Africa,  200,000,000;  America,  59,000,000;  and  Austra- 
lia, 2,000,000.  The  population  of  Europe  is  thus  subdivided: — Russia 
contains  62,000,000;  the  Austrian  States,  36,398,620;  France,  36,- 
039,364;  Great  Britain  and  Ireland,  27,488,853;  Prussia,  17,089,407; 
Turkey,  18,740,000;  Spain  15,518,000;  the  Two  Sicilies,  8,616,922; 
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Sweden  and  Norwav,  5,072,820 ;  Sardinia,  4,976,034 ;  Belgium,  4,607,- 
066;  Bavaria,  4,547,239;  the  Netherlands,  3,487,617;  Portuci;al, 
3,471,199 ;  the  Papal  States,  3,100,000 ;  Sivitzerland,  2,494,500  ; 
Denmark,  2,468,648.  In  Asia,  the  Chinese  Empire  contains  400,000,- 
000;  the  East  Indies,  171,000,000;  the  Indian  Archipelago,  80,000.000 ; 
Japan,  35,000,000;  Ilindostan  and  Asiatic  Turkey,  each  15,000,000. 
In  America,  the  United  States  are  computed  to  contain  23,191,870  ; 
Brazil,  7,677,800;  Mexico,  7,661,520.  In  the  several  nations  of  the 
earth  there  are  335,000,000  of  Christians  (of  whom  170,000,000  are 
Papists,  89,000,000  Protestants,  and  76,000,000  followers  of  the  Greek 
Church).  The  number  of  Jews  amounts  to  5,000,000;  of  these  2,890,750 
are  in  Europe,  viz: — 1,250,000  in  European  Russia,  853,304  in  Aus- 
tria, 2-34,248  in  Prussia,  192,176  in  other  parts  of  Germany,  62,470 
in  the  Netherlands,  -33,953  in  Italy.  73,995  in  France,  36,000  in  Great 
Britain,  and  70,000  in  Turkey.  The  followers  of  various  Asiatic  re- 
ligions are  estimated  at  600,000,000,  Mahomedans  at  160,000,000, 
and  "Heathens"  (the  Gentiles  proper),  at  200,000,000. 


On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegrajyhy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*    By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

^Continued  from  page  13S.J 

There  are  only  two  ways  of  reducing  induction,  the  one  is  to  in- 
crease the  thickness  of  the  insulating  material,  and  so  render  the  con- 
ditions less  favorable  for  its  development,  and  thus  approach  the  con- 
ditions of  a  suspended  circuit,  where  the  induction  having  to  take 
place  through  a  considerable  space  of  air — a  dielectric  of  very  low 
specific  inductive  capacity — there  is  but  little  accumulation  of  statical 
charge,  and  consequently  the  impetus  is  almost  entirely  directed  for- 
ward, and  scarcely  diverted  laterally  to  any  appreciable  extent. 

In  gutta  percha  covered  wires,  when  the  insulating  material  is  in- 
creased in  size,  it  has  been  shown  that  the  full  effect  of  the  increased 
thickness  is  not  obtained,  owing  to  the  outer  surface  increasing  at  the 
same  time. 

There  is  also  another  quality  possessed  by  resinous  substances,  and 
probably  by  gutta  percha,  worthy  of  consideration.  It  is  the  property 
of  absorbing  a  charge  in  the  mass  of  the  substance,  instead  of  its  being 
confined  entirely  to  the  surface;  the  tendency  of  this  will  be  to  still 
further  reduce  the  advantan;e  of  an  increased  thickness  of  insulatins; 
material. 

A  reference  to  first  principles  will  make  this  clearer. 

All  bodies  insidate  to  a  certain  extent,  and  the  only  difference  be- 
tween a  so-called  conductor  and  insulator  that  would  appear  to  exist, 
is  a  difference  of  degree,  and  if  a  charged  body  is  brought  into  the 
neighborhood  of  an  insulated  conductor,  induction  will  take  place 
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througli  It  in  the  same  way  as  through  a  dielectric,  but  owing  to  the 
particles  of  conducting  substances  possessing  the  property  of  readily 
communicating  their  forces  one  to  another,  the  inductive  force  devel- 
oped at  the  further  extremity  -will,  within  certain  limits,  be  scarcely 
affected  by  the  length  of  the  conductor  through  which  induction  is 
taking  place. 

The  absorption  of  a  cliarge  within  the  substance  of  the  dielectric 
is  an  approach  to  this  condition,  but  its  practical  moment  when  gutta 
percha  is  the  insulating  substance  has  to  be  determined  by  experi- 
ment. 

Lessening  the  induction  by  reducing  the  resistance  has  next  to  be 
consjidered. 

The  first  thing  obviously  will  be  to  obtain  a  metal  of  the  highest 
specific  conducting  power,  for  could  the  sectional  area  be  diminished 
without  increasing  the  resistance,  the  induction  would  be  reduced  pro- 
portionately to  the  decrease  in  the  surface.  The  next  will  be  to  increase 
the  sectional  area  of  the  conductor,  and  although  this  involves  increased 
surface,  yet  there  will  be  a  gain ;  for  when  the  diameter  of  a  wire  is 
enlarged,  the  surface  over  which  the  amount  of  induction  extends  does 
not  increase  in  the  same  ratio  as  the  sectional  area  which  determines 
the  resistance  opposed  by  a  conductor.  To  make  this  clearer,  let  four 
cables  arranged  side  by  side  be  employed  as  one  conductor. 

"Such  an  arrangement  will  possess  four  times  the  sectional  area,  and 
oppose  only  one-fourth  the  resistance ;  in  other  words,  the  same  ten- 
sion of  current  will  force  through  four  times  the  dynamic  quantity  of 
electricity  that  would  be  generated  through  the  single  cable  when  used 
alone.  Signals  would  not,  however,  be  transmitted  more  rapidly 
through  the  four  cables  than  through  the  one,  for  although  the  conduct- 
ing power  has  been  increased  four  times,  the  surface  has  been  quad- 
rupled also,  which  will  exactly  counterbalance  the  lessened  resistance  ; 
but  merge  the  four  into  one,  the  external  inductive  surface  will  then 
be  halved,  whilst  the  sectional  area  will  remain  the  same  as  before, 
and  there  will  be  only  half  the  induction  manifested. 

It  therefore  follows  when  a  wire  is  enlarged,  that  as  the  sectional 
area  increases  as  the  square,  whilst  the  surface  increases  only  in  regu- 
lar proportionals,  the  relative  balance  of  forces  in  favor  of  rapidity  of 
conduction  will,  in  a  submarine  conductor  of  a  given  size,  be  twice  the 
amount  of  that  in  a  wire  of  half  the  diameter. 

I  would  now  attempt  an  explanation  of  how  it  happened  that  an 
actual  retardation  was  observed  in  some  of  tlie  experiments  with  the 
Atlantic  cable  when  a  conductor  of  enlarged  sectional  area  was  em- 
ployed ;  and  on  this  head  I  would  again  quote  from  my  remarks  on  a 
former  occasion: — 

"  In  the  experiments  to  ascertain  whether  any  advantage  would 
result  from  the  use  of  an  increased  sectional  area  of  metallic  conduc- 
tor, recourse  was  had  to  joining  the  cables  side  by  side,  the  increased 
inductive  surface  witli  such  an  arrangement  involved  having  possibly 
been  overlooked.  This  will  account  not  only  for  an  increased  speed 
not  having  been  obtained,  but  for  an  actual  retardation  having  beea 
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noticcJ.  Electro-magnetic  induction  coils  Jo  not  ci-eate  electricity,  they 
simply  ofier  a  ready  means  of  converting  electricity  of  a  low  tension  and 
considerable  dynamic  quantity  into  electricity  of  very  high  tension  and 
small  dj^namic  quantity.  The  quantity  evolved  by  them  is  always  smaller 
in  proportion  as  the  intensity  is  greater.  Both  cannot  readily  be  ob- 
tained together,  and  if  a  very  high  intensity  is  required,  the  quantity 
must  be  sacrificed,  unless  the  size  of  the  apparatus  is  immensely  in- 
creased. This  difficulty  has  evidently  been  appreciated,  as  the  induc- 
tion coils  used  by  the  Atlantic  Telegraph  Company  are  of  large  size 
and  great  length,  so  as  to  obtain  high  tension  with  an  appreciable 
dynamic  quantity.  Nevertheless,  there  is  little  doubt  but  that  the 
quantity  evolved  even  by  these  machines,  when  compared  with  that 
generated  from  voltaic  batteries,  is  small.  This  being  the  case,  on 
giving  the  current  a  larger  number  of  channels  to  rush  into,  there  is 
not  enough  electricity  to  fill  the  wires,  consequently  the  tension  of  the 
current  will  be  very  much  lowered.  The  efl'ect  of  this  -will  be  that  a 
longer  time  will  elapse  before  the  tension  of  the  wire  will  be  raised 
sufficiently  high  at  the  further  extremity  to  render  itself  apparent  on 
the  instrument.  To  obtain,  under  such  conditions,  the  same  speed 
•with  four  cables  as  would  be  obtained  with  one  alone,  it  would  be  ne- 
cessary to  employ  four  of  these  induction  coils,  ranged  side  by  side, 
and  worked  with  four  times  the  battery  surface,  so  as  to  generate  four 
times  the  dynamic  quantity  of  electricity.  When  qualified  with  these 
conditions,  under  which,  no  doubt,  the  experiments  were  tried,  the 
reasoning  contained  in  the  Atlantic  Telegraph  Company's  pamphlet, 
given  in  an  earlier  portion  of  this  paper,  is  correct.  It  is  precisely  a  case 
of  having  four  Leyden  arrangements  to  charge  instead  of  one.  A  tele- 
graph cable  is,  in  fact,  a  Leyden  arrangement,  which  has  to  be  charged  to 
a  certain  degree  of  saturation,  before  signals  are  obtained.  The  degree 
to  which  it  has  to  be  charged,  statically,  depends  upon  the  extent  of 
inductive  surface  compared  to  the  conductibility  of  the  metallic  core. 
In  a  circuit  where  the  conductibility  of  the  metallic  core  is  very  great, 
compared  with  the  inductive  surface  of  the  insulating  material,  no  high 
degree  of  statical  charge  can  take  place,  and  signals  will  pass  quickly. 
The  opposite  effect  will  be  noticed  in  a  circuit  where  the  inductive 
surface  is  very  large  compared  with  the  conductibility  of  the  metallic 
core.  The  wire  will  then  have  to  be  statically  charged  very  highly, 
before  a  perceptible  current  will  flow  from  the  further  extremity,  and 
signals  will  be  obtained  proportionately  more  slowly."* 

The  reason  why  signals  are  found  to  pass  ■when  magneto-electric 
induced  currents  are  employed  in  place  of  voltaic  ones  arises,  I  believe, 
not  from  any  specific  difference  between  them,  but  simply  from  the 
tension  of  the  induced  currents  being  very  much  greater  than  any  vol- 
taic ones  which  have  been  employed. 

On  this  head  I  will  say  nothing  further  here,  but  would  refer  those 
■who  may  take  an  interest  in  it  to  my  paper  of  a  former  occasion,  where 
I  have  fully  entered  into  this  subject,  and  also  attempted  an  explana- 
tion of  how  it  has  happened  that  in   the  experiments   with  voltaic 
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'  currents,  of  varying  intensities,  no  difference  of  speed  has  as  yet  been 
observed. 

The  amount  of  retardation  which  will  be  experienced  in  submarine 
circuits  possessing  conductors  of  varying  resistance,  and  insulated  \¥ith 
different  thicknesses  of  insulating  material,  it  appears  to  me  can,  com- 
paratively speaking,  be  readily  determined  by  actual  experiment. 

I  have  for  a  long  time  been  engaged  in  designing  an  apparatus  for 
this  purpose,  and  at  the  time  I  arranged  to  give  this  paper,  I  fully  ex- 
pected to  have  had  tlie  apparatus  completed  by  this  time,  and  to  have 
been  able  to  have  laid  it  before  you  on  this  occasion ;  and,  though  I 
regret  not  being  able  to  do  this,  yet  I  feel  I  have  sufficiently  advanced 
to  warrant  my  explaining  the  principles  of  its  construction. 

The  principles  upon  which  it  is  based  are :  that  a  body  which  offers 
the  same  resistance  as  another,  without  reference  to  its  substance  or 
length,  may,  as  far  as  conducting  power  is  concerned,  be  considered 
electrically  the  same.  If  we  make  use  of  a  substance  or  metal  of  any 
inferior  specific  conducting  capacity  to  that  of  the  metal  employed  in 
submarine  circuits,  and  also  of  greatly  diminished  sectional  area,  the 
same  resistance  as  that  oflered  by  the  very  longest  circuits  can  be  ob- 
tained in  a  very  small  compass;  and  such  an  arrangement  will,  as  far 
as  simple  conducting  power  is  concerned,  fairly  represent  a  long  sub- 
marine circuit. 

■  The  induction  which  manifests  itself  in  submarine  circuits  can  also 
be  obtained  if  the  conditions  for  its  development  are  as  favorable  as 
they  are  in  submarine  conductors. 

The  apparatus  consists  1st,  of  a  series  of  resistances,  the  values  of 
which  arc  known. 

2d,  Of  a  series  of  induction  plates,  the  values  of  which,  when  com- 
pared with  a  given  surface  of  gutta  percha  coated  wire,  are  also  known. 

3d,  A  mechanical  arrangement  to  accurately  measure  minute  pe- 
riods of  time. 

By  a  combination  of  these  resistances  and  the  induction  plates,  a 
conductor,  which  will  fairly  represent  a  submarine  circuit,  will  be 
obtained. 

The  resistance  can  be  diminished  or  increased,  and  the  inductive 
surface  can  be  doubled  or  halved  at  pleasure,  and  thus  circuits  with 
conductors  of  varying  lengths  and  sectional  area,  and  different  thick- 
nesses of  insulating  material,  be  imitated,  and  the  law  which  governs 
the  retardation  in  the  transmission  of  telegraphic  signals  determined 
by  direct  experiment. 

It  may  be  argued  that  as  the  inductive  surface  in  a  telegraphic  cir- 
cuit is  uniformly  spread  throughout,  a  series  of  induction  plates  will 
not  present  the  same  conditions,  but  it  is  evident  that  they  may  be 
divided  throughout  also,  and  although  they  will  not  then  precisely 
represent  what  is  actually  the  case,  the  result  will  approximate  very 
closely  to  those  obtained  from  a  submarine  conductor. 

Perhaps  it  would  have  been  prudent  not  to  have  called  attention  to 
an  apparatus  before  its  completion.  I  have  done  so,  however,  because 
I  have  felt  it  was  due  from  mo  to  endeavor,  at  least,  to  point  out  how 
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some  of  the  important  problems  involved  in  submarine  telegrapliic 
communications  between  distant  stations  may  be  resolved. 

The  chief  deductions  from  what  has  been  brought  forward  in  this 
paper  are : — 

1st,  That  the  metallic  core  of  a  submarine  cable  should  be  composed 
of  a  conductor  of  the  highest  specific  conducting  capacity. 

2d,  That  a  decrease  in  the  retardation  which  is  caused  by  the  in- 
duction that  takes  place  in  submarine  circuits,  can  only  be  obtained 
by  increasing  the  thickness  of  the  insulating  material,  or  by  using  a 
•wire  of  larger  dimensions;  but  that  it  will  be  better  to  do  this  by  en- 
larging the  sectional  area  of  the  conductor  as  much  as  is  practicable. 

In  designing  a  cable  there  arc  many  considerations  besides  those  of 
its  simple  electrical  qualliications  which  have  to  be  entertained.  The 
object  to  be  obtained  is  the  best  result  with  the  most  economical  invest- 
ment of  money.  Are  the  proportions  which  were  adopted  in  the  At- 
lantic cable  the  best  to  ensure  this  ? 

The  weight  of  the  conducting  coil  in  this  cable  is  about  93  lbs.  to 
the  mile,  the  value  of  which,  speaking  roughly,  would,  I  suppose,  be 
about  as  many  shillings.  AVhen  served  with  gutta  percha  its  value  was 
raised  to  £.-i^  per  mile.  The  iron  sheathing  and  getting  the  cable  on 
board  brought  its  value  up  to  ^100  per  mile.  The  expenditure,  how- 
ever, did  not  cease  here  ;  there  were  the  hire  of  ships,  salaries  of  staff, 
&c.,  &c.  In  this  cable,  therefore,  only  four  per  cent,  at  the  outside 
was  invested  in  the  conductor  upon  which  the  transmission  of  the  mes- 
sages depended. 

If  the  views  w^hich  I  have  brought  forward  are  correct,  a  conductor 
of  double  the  diameter  would  only  possess  half  the  amount  of  retard- 
ing force  of  one  of  half  the  size.  Such  a  conductor,  at  the  very  out- 
side, would  not  cost  more  than  £19  per  mile,  and  the  increased  ex- 
penditure, in  serving  such  a  conductor  with  gutta  percha,  and  giving 
it  an  iron  sheathing,  would  not,  comparatively  speaking,  be  very  large ; 
the  expenses  of  the  staff  and  the  hire  of  ships  would  be  about  the  same 
in  both  cases  :  the  latter  would  be,  perhaps,  increased  slightly,  but  not 
to  any  material  amount. 

There  are  a  great  many  other  points  which  should  be  entertained 
in  such  a  paper  as  this,  but  the  paper  has  already  run  out  to  such  a 
length  that  I  will  not  trespass  any  further  on  your  patience;  and  in 
conclusion  I  would  only  add,  that  if  the  ventilation  of  the  subject, 
through  the  medium  of  this  communication,  should  tend  in  any  way 
to  the  progress  of  Electric  Telegraphy,  the  object  of  its  author  will 
Lave  been  obtained.* 

Discussion. — The  Chairmax,  in  inviting  the  electricians  present  to 
take  part  in  the  discussion,  would  call  their  attention  to  the  generally 
scientific  character  of  the  paper,  although  there  was  a  passage  towards 
the  close  of  it  which  opened  up  a  practical  question  of  great  import- 

*S<'e  excerpt  minutes  of  ProceeOinjrs  of  the  Institution  of  Civil  Enpineers,  Vol   xvi..  Session  T=rtfi-"ci7. 

See  "  The  Atlantic  Telegrarli.  A  History  of  Preliminary  ExperimentJil  Proceedings,  ic,  published  by 
order  of  the  Directors  of  the  Company,"  pages  io,  23.  25,  26,  and  40. 

See  also  the  En^initrni  December  and  January,  18o8-'59.  "A  discussion  on  the  Induction  in  Submarine 
Circuits,  by  X.  Y.  Z.,  G.  Blair,  M.  A.,  Telegraphic  Knginecr,  and  J.  Tatlock. 
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ance.  Even  if  tliis  bad  not  been  so,  be  tbougbt  in  a  society  like  tbis, 
■vvbere  tbey  dealt  generally  witb  tbc  practical  application  of  scientific 
principles,  he  would  bave  been  justified  in  inviting  gentlemen  to  enter 
more  particularly  into  the  practical  application  of  tbe  tbeory  wh'ich 
bad  been  so  ably  brougbt  before  them.  He  would  call  their  attention 
especially  to  one  view  which  had  been  expressed  very  clearly  with 
regard  to  the  difference  which  existed  between  the  Leyden  jar  and  a 
long  line  of  insulated  wire  with  a  distant  termination  connected  with 
the  earth.  Mr.  Varley  bad  put  before  them  what  insulation  practically 
was  in  such  a  case.  It  was  not  the  separation  of  a  body  in  an  electri- 
cal state  entirely  from  all  surrounding  substances,  but  tbe  amount  of 
resistance  ofiered  by  tbc  long  wire  before  it  terminated  in  the  earth. 
'This  distinction  had  been  brougbt  before  them  in  a  very  lucid  manner, 
and  he  thought  they  were  much  indebted  to  Mr.  Varley  for  having 
done  so.  lie  hoped  gentlemen  present  would  give  their  ideas  as  to  the 
proportion  of  metallic  conductor  that  should  be  used  in  long  lengths 
of  submarine  cables,  such  as  that  between  this  country  and  America; 
also,  as  to  the  mode  in  which  tbe  conducting  medium  should  be  con- 
structed— whether  of  a  single  or  a  compound  wire.  This,  however, 
was  not  the  whole  question ;  they  bad  to  consider  not  only  the  thick- 
ness of  the  wire  and  insulator,  hut  also  whether  the  insulating  sub- 
stance— gutta  percha — was  the  best  that  could  be  adopted  for  the 
purpose,  and  whether  before  the  next  great  experiment  was  tried  with 
an  Atlantic  cable,  they  could  not  obtain  further  light  with  respect  to 
the  insulating  medium  that  was  best  adapted  to  a  length  of  cable  of 
that  description,  both  as  to  cheapness  and  tbe  power  of  resisting  the 
pressure  of  the  water,  although  he  thought  cheapness  in  that  part  of 
the  conductor  was  a  matter  of  minor  iinportance.  It  appeared  that 
tbe  conductor  itself  was  only  4  per  cent,  of  tbc  whole  cost  of  tlie  last 
great  experiment  to  America.  Tbe  additional  cost  of  the  conducting 
medium,  even  to  the  extent  of  8  or  10  per  cent.,  was  not  to  be  con- 
sidered for  a. moment,  but  the  point  was,  whether  by  increasing  the 
dimensions  of  the  conducting  medium,  they  did  not  at  the  same  time 
increase  the  amount  of  induction.  He  should  be  glad  to  hear  tbe  views 
of  Mr.  Walker  on  tbis  subject,  as  that  gentleman's  experience  would 
be  most  valuable. 

Mr,  C.  V.  Walker  had  attended  to  listen  and  learn,  rather  than 
obtrude  bis  own  views  upon  tbe  meeting,  but,  being  called  upon,  he 
would  offer  a  few  observations.  The  difierence  which  Mr.  Varley 
remarked  between  the  Leyden  jar  and  a  submarine  cable,  was  that  which 
was  generally  recognised ;  it  was  simply  a  difference  of  degree  as  to 
the  relative  states  of  the  inner  and  outer  coating.  Tbe  cable  did  prac- 
tically possess  all  the  distinctive  character  of  tbe  Leyden  jar,  notwith- 
standing that  the  inner  and  outer  coatings  were  connected,  as  the  ex- 
periments made  with  the  Atlantic  cable  illustrated.  Tbe  experiments 
worked  out  in  the  early  part  of  the  paper  to  determine  the  law  of  in- 
duction, would  be  found  very  clearly  laid  down  by  Sir  William  Snow 
Harris  in  tbe  little  book  published  by  Wealc.  He  bad  shown  that  the 
law  of  induction  was  inversely  as  the  distance,  and  directly  as  tbe 
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surface.  The  next  clause  of  the  paper  referred  to  "intensity."  This 
term  had  led  to  much  confusion;  moreover  he  thought  in  the  present 
state  of  electrical  science  the  conditions  regarding  conduction  were  far 
more  completely  expressed  by  the  formula  of  Professor  Ohm,  than  by 
Mr.  Varley's  diagrams.  Another  question  in  connexion  with  subma- 
rine cables  was  the  size  of  the  conducting  wires.  This  was  a  very  im- 
portant one,  and  he  was  quite  sure  they  would  think  he  was  possessed 
of  very  little  modesty  if  he  ventured  to  give  judgment  upon  a  matter 
which,  in  his  opinion,  was  so  entirely  a  question  of  experiment  that  he 
only  wondered  the  great  cable  was  laid  down  before  this  important 
point  had  been  satisfactorily  investigated,  so  as  to  put  the  matter  be- 
yond the  possibility  of  question,  whether  that  conducting  strand  of 
seven  wires  was  too  large  or  too  small.  An  opportunity  occurred  to 
him  to  try  some  experiments  with  seven  or  eight  distinct  miles  of  in- 
sulated wires  of  different  sizes  and  different  thicknesses  of  gutta  percha 
insulation.  The  wires  were  in  lengths  of  about  one  mile  each,  and  the 
results  of  those  experiments  were  decidedly  in  favor  of  a  small  wire  as 
the  conducting  medium.  There  were  many  points  in  connexion  with 
small  wires  worthy  of  consideration,  one  of  which  was  cheapness,  be- 
cause, although  the  per  centage  of  saving  upon  a  mile  of  wire  was 
small,  yet  the  saving  would  be  very  great  in  a  cable  to  extend  across 
the  Atlantic.  The  smaller  the  wire  was  the  greater  the  insulating 
power  obtained  from  the  same  amount  of  gutta  percha.  The  alleged 
advantage  of  the  smaller  wire  was,  that  there  was  a  greater  resistance 
in  the  circuit :  but,  in  the  pamphlet  published  by  the  Atlantic  Tele- 
graph Company,  the  experiments  made  by  Mr.  Reid  were  described, 
from  which  it  appeared  that  he  sent  a  signal  through  1000  miles  of 
cable  with  a  battery  of  two  plates  only,  excited  by  his  tongue,  so  that 
the  resistance  to  be  overcome  by  that  small  battery  could  not  have 
been  great.  Another  point  was  the  return  wire,  and  upon  that  he  con- 
sidered the  whole  question  of  the  Atlantic  cable  turned.  What  helped 
them  on  the  one  hand  hindered  them  on  the  other.  The  effects  of  the 
magnetic  disturbances  of  the  earth  would  be  obviated  by  a  return  wire. 
If  two  lines  of  cable  were  laid  down,  and  the  current  passed  to  New- 
foundland by  one  wire  and  returned  by  the  other,  this  inconvenience 
would  be  got  rid  of,  but  they  would  have  the  other  inconveniences 
which  Mr.  Varley  had  laid  before  them.  If  the  two  wires  formed  por- 
tions of  the  same  cable  they  would  cause  a  greater  amount  of  retarda- 
tion, because  one  wire  would  polarize  the  other.  But  if  two  wires  were 
used  in  the  same  cable  in  a  somewhat  different  fashion,  namely,  if  one 
was  laid  as  the  centre  wire,  and  the  other  carried  spirally  rouad  it, 
and  the  current  divided  between  the  two  wires,  the  polarization  would 
be  very  much  reduced,  if  not  entirely  annihilated.  Those  two  wires, 
however,  would  act  externally  upon  the  outer  coating,  which  would 
render  the  advantage  nugatory.  In  his  opinion  the  next  Atlantic 
cable  would  not  be  coated  with  an  iron  jacket,  as  the  former  one  had 
been  ;  but  a  coating  of  hemp  and  other  non-conducting  materials  would 
l)e  employed.  It  might  be  interesting  to  the  meeting  to  know  the  time 
Vol.  XXXVIII — Third  Series.— No.  3 September,  1859.  18 
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it  actually  took  to  send  signals  through  the  Atlantic  cahle.  By  "White- 
house's  induction  coil  it  took  If  seconds,  whilst  the  battery  current 
was  6  seconds  in  its  passage  through,  at  least  as  far  as  he  recollected. 
Professor  Tyndall  said  that  the  paper  displayed  a  considera*ble 
amount  of  research,  and  an  extensive  acquaintance  with  the  ordinari- 
ly accepted  laws  of  electricity,  as  well  as  with  the  phenomena  of  re- 
tardation and  induction.  He  would  express  the  feeling  that  beset  him, 
as  he  heard  the  paper  read ;  and  he  spoke  with  all  frankness  and  all 
respect  to  Mr.  Varley  and  those  who,  like  him,  were  engaged  in  these 
researches,  when  he  said  that  knowledge  such  as  had  been  displayed 
in  this  p;iper,  ought  to  be  somewhat  like  the  manure  that  was  applied 
to  agricultural  purposes :  it  ought  to  be  put  under  ground,  and  new 
fruits  ought  to  sprout  from  it.  lie  had  been  looking  intently  for  the 
results  of  this  knowledge  which  had  been  brought  before  them ;  some  of 
it  was  interesting,  but  for  the  most  part,  it  did  not  deal  with  facts,  but 
rather  with  conjecture,  more  or  less  ingenious.  The  whole  subject  in- 
volved a  complicated  problem.  There  was  not  a  shadow  of  doubt  that 
each  element  of  it  could,  by  proper  experiment,  be  separated  from 
the  rest,  and  its  due  influence  described  with  certainty;  and  this 
was  what  ought  to  be  done,  instead  of  speculating  upon  the  laws  of 
electricity.  He  thought  those  speculations  ought  to  be  the  private 
property  of  the  man  who  worked  the  subject;  they  ought  to  guide  him 
in  his  searches  after  facts ;  and  if  he  produced  the  facts,  he  could  then 
show  the  connection  there  was  between  the  facts  and  the  first  princi- 
ples of  the  science.  He  would  refer  more  particularly  to  what  he 
should  himself  like  to  see  done.  He  had  heard  remarks  about  thick- 
ening the  wire  and  the  surrounding  insulation.  Ho  would  ask  had 
any  particular  experiments  been  made  to  ascertain  the  law  of,  or  the 
benefit  to  be  derived  from,  thickening  the  wire  ?  Had  experiments 
been  made  to  determine  the  law  by  which  retardation  was  diminished, 
when  the  thickness  of  the  gutta  percha  coating  was  increased  ?  They 
could  take  the  absolute  wires  that  were  to  be  used,  and  cover  them 
"with  gutta  percha  and  India  rubber,  and  compare  them,  and  they  could 
tell  with  certainty  which  was  the  best  insulator.  They  could  tell  the 
influence  of  the  thickness  of  the  wire,  and  the  thickness  of  the  insu- 
lator ;  and  he  thought  their  knowledge  of  the  principles  of  electricity 
ought  to  be  the  guiding  light  to  carry  their  minds  to  the  determina- 
tion of  these  cardinal  points. 

(To  be  Continued.) 


Artificial  Wood. 

In  one  of  his  last  lectures  at  the  ^^Conservatoire  dea  Arts  et  Metiers,'' 
M.  Payen  called  the  attention  of  his  hearers  to  the  process  of  making 
a  kind  of  ebony  or  artificial  wood,  very  hard,  very  heavy,  and  capable 
of  receiving  a  very  high  polish  and  a  brilliant  varnish.  M.  Ladry,  the 
inventor  of  this  process,  takes  very  fine  saw-dust,  mixes  it  with  blood 
from  the  slaughter-houses,  and  submits  the  resulting  paste  to  a  very 
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heavy  pressure  obtained  by  the  hydraulic  press.  If  the  paste  has  been 
enclosed  in  moulds  it  will  take  the  form  of  the  mould,  and  resembles 
pieces  of  ebony  carved  by  a  skilful  hand. 

Another  curious  application  of  this  paste  consists  in  the  formation 
of  brushes ;  the  bristles  are  arranged  in  the  paste  while  vet  soft;  the 
paste  is  covered  by  a  plate  pierced  Avith  holes,  through  which  the  bris- 
tles pass;  the  pressure  is  then  applied,  and  brushes  are  obtained,  made 
of  a  single  piece,  cheaper  and  more  lasting  than  the  usual  kind.  This 
artificial  wood  of  M.  Ladry  is  much  heavier  than  common  woods. — 
Cosmos. 


Alloy  of  Steel* 

Experiments  have  been  made  at  Vienna,  Dresden,  and  other  places, 
in  the  use  of  tungsten  or  wolfram  in  the  alloying  of  steel,  and  some 
extraordinary  results  are  stated  to  have  been  achieved.  It  is  said  that 
steel  alloyed  with  20  per  cent,  of  tungsten  produces  a  mixture,  which, 
while  it  retains  all  the  general  qualities  of  steel,  is  so  excessively  hard 
that  tools  made  of  it  will  cut,  without  difficulty,  the  hardest  cast  steel. 
Large  quantities  of  the  new  alloyed  metal  are  said  to  be  in  prepara- 
tion, and  a  company  is  about  to  be  formed  to  work  the  discovery. 


Uniform  ATusical  Diapason.f 

Very  considerable  inconvenience  has  long  been  felt  in  the  musical 
world  in  consequence  of  the  want  of  a  uniform  standard  by  which  the 
pitch  of  musical  instruments,  whether  used  individually  or  in  concert, 
might  be  regulated.  The  tendency  in  all  the  most  celebrated  orches- 
tras to  an  increased  elevation  of  pitch  has  been  attended  by  evils  which 
affect  the  interests  of  music  in  no  small  degree.  Composers,  instru- 
ment-makers, and  artists  are  alike  sufferers  from  this  caiise,  and  the 
great  difference  existing  between  the  pitches  (or  diapasons,  as  they  are 
called,)  of  various  countries,  or  of  various  musical  establishments,  is 
frequently  a  fertile  source  of  embarrassment  in  musical  transactions. 
With  a  view  to  remedy  this  acknowledged  and  growing  evil,  the  French 
government  some  time  ago  appointed  a  commission  of  distinguished 
men  to  discuss  and  collect  information  upon  the  whole  question ;  and 
the  result  of  their  labors  has  lately  appeared  in  the  Moniteur,  in  the 
shape  of  a  very  elaborate  and  interesting  report. J 

The  commission  consisted  of  fourteen  members,  all  of  them  eminent 
in  the  world  of  music  or  science,  as  the  following  enumeration  of  their 
names  will  show : — Pelletier  (Secretary-General  in  the  Ministry  of 
State,  President),  Halevy,  Auber,  Berlioz,  Despretz  (Professor  of 
Physics  at  the  Faculty  of  Science),  Camille  Doucet  (Ministerial  Head 
of  the  Theatrical  Department),  Lissajous  (Professor  of  Physics  at  the 

«  From  the  Lond.  Mechanics'  Mag.,  April,  1859.         f  From  the  Lond.  Jour,  of  the  Soc.  of  Arts,  Xo.  339. 
X  Rapport  presonte  a  son  E-\oellence  le  Mini.-;tre  d'Etat  par  la  Commission  charges 
d't'tablir  en  France  un  Diapason  Musical  Unilbrme. 
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Lyceo  St.  Louis,  and  Member  of  the  Council  of  the  Society  for  the 
Encouragement  of  Works  of  National  Industry),  General  Mellinet 
(Superintendent  of  the  Bands  of  the  Army),  Meyerbeer,  Monnais  (Im- 
perial Commissary  at  tlie  Lyrical  Theatre,  and  at  the  Conservatoii'e), 
Rossini,  and  Ambroise  Thomas.  Any  opinions  emanating  from  a  body 
of  men  so  vrell  qualified  to  judge  upon  a  subject  of  this  nature,  must 
necessarily  be  worthy  of  attention;  and  we  think,  therefore,  that  a 
short  summary  of  their  report  may  not  be  uninteresting  to  the  musical 
portion  of  our  readers. 

The  report  commences  by  stating  that  it  is  an  undoubted  fact  that 
the  diapason  or  pitch,  has  been  steadily  rising  for  at  least  a  hundred 
years,  and  that  it  is  now  quite  a  whole  tone  higher  than  it  was  in  the 
middle  of  the  last  century.  As  a  proof  of  this,  we  have  the  internal 
evidence  of  the  scores  of  Gluck,  Monsigny,  Gretry,  and  others,  be- 
sides the  more  certain  testimony  of  the  organs  of  the  time.  Rousseau 
(Bictionnaire  dc  la  Musique,  article  Ton,)  states  that  the  pitch  of  the 
opera  in  his  time  was  lower  than  that  of  the  chapel,  and  consequently 
more  than  a  tone  lower  than  that  of  the  opera  of  the  present  day. 
The  first  question,  then,  that  naturally  presents  itself  for  considera- 
tion is,  what  were  the  causes  which  have  led  to  this  result  ?  Vocalists 
cannot  fairly  be  charged  with  any  participation  in  producing  this 
change.  They  screamed,  it  seems,  even  in  those  days,  without  the 
facilities  afforded  them  by  the  operas  of  Signer  Verdi.  Besides,  it  is 
manifestly  never  for  the  interest  of  the  singer  that  the  diapason  should 
be  forced  up — a  circumstance  which  can  only  tend  to  increase  his  fa- 
tigue and  make  inroads  upon  his  voice.  The  interests,  too,  of  com- 
posers are,  for  many  reasons,  opposed  to  an  undue  elevation  of  the 
pitch.  They  have,  moreover,  but  little  power  of  infiuencing  an  orches- 
tra in  this  respect.  The  composer  does  not  fix  the  diapason — he  sub- 
mits to  it.  It  is,  then,  says  the  report,  to  the  instrumentalists  and  the 
instrument-makers  that  this  result  must  be  attributed.  They  are  the 
persons  who  have  evidently  a  joint  interest  in  raising  the  diapason  of 
the  oi-chestra.  Up  to  a  certain  point,  the  more  elevated  the  pitch  the 
greater  the  brilliancy  and  sonority  of  an  instrument. 

The  numerous  inventions  and  improvements  which  have  been  efiected 
in  wind  instruments  have  more  than  anything  induced  the  unnatural 
height  which  the  diapason  has  now  reached.  A  direct  confirmation  of 
this  is  afi"orded  in  a  particular  instance  by  a  letter  addressed  to  the 
commission  by  M.  Kittl,  the  director  of  the  conservatory  at  Prague, 
who  states  that  the  Emperor  Alexander  I.,  upon  becoming  proprietor 
of  an  Austrian  regiment,  ordered  new  instruments  to  be  made  for  the 
band.  The  manufacturer,  in  order  to  increase  the  brilliancy  of  tone, 
raised  the  pitch  considerably.  This  having  produced  the  desired  effect, 
the  example  was  followed  by  other  military  bands,  who  all  raised  their 
diapason. 

With  the  view  of  obtaining  as  much  valuable  information  as  possible 
upon  the  subject,  which  is  one  of  universal  interest  to  musical  art,  the 
commission  wrote  to  all  the  most  celebrated  musical  centres  in  Eng- 
land, Belgium,  Holland,  Italy,  and  America,   Almost  all  the  answers 
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wliich  they  received  agree  in  their  estimation  of  the  importance  of  the 
subject,  and  in  deprecating  the  undue  heiglit  of  the  diapasons  now  in 
use.  Some  of  these  communications,  coming  as  they  do  from  com- 
posers and  conductors  of  the  first  eminence,  are  very  interesting.  It 
would,  however,  occupy  more  space  than  we  can  afford,  to  attempt  any 
thing  more  than  a  very  brief  mention  of  one  or  two  of  the  most  strili- 
ing.  Reissiger  writes  from  Dresden  that  he  hopes  all  Europe  will 
warmly  applaud  the  establishment  of  the  commission.  The  great  ele- 
vation of  the  pitch,  in  his  opinion,  destroys  the  effect  and  effaces  the 
character  of  ancient  music — of  the  master-pieces  of  INIozart,  Gluck, 
and  Beethoven.  Ferdinand  David,  Franz  Abt,  and  Lachner,  express 
witli  equal  decision  their  approval  of  the  step  which  the  French  gov- 
ernment has  taken.  Herr  Wieprecht,  the  director  of  the  military  music 
of  Prussia,  and  Dr.  Furke,  each  forwarded  able  papers  upon  the  sub- 
ject, and  manifested  a  lively  sympathy  with  the  objects  which  the  com- 
mission had  in  view.  From  several  quarters  tuning  forks,  to  the  number 
of  twenty-five,  were  received.  Of  these  Messrs.  Broadwood  sent  three, 
which  afford  a  striking  example  of  the  necessity  which  exists  in  our 
own  country  for  some  re-adjustment  and  assimilation  of  the  pitches  now 
in  use.  The  first  is  a  quarter  of  a  tone  lower  than  that  of  Paris,  and 
is  used  exclusively  for  piano-fortes  destined  to  be  employed  for  the 
accompaniments  at  vocal  concerts.  This,  it  seems,  was  the  pitch  used 
about  thirty  years  ago  by  the  Philharmonic  Society.  The  second,  which 
is  higher  than  the  Paris  pitch,  is  that  to  which  Messrs.  Broadwood 
ordinarily  tune  their  instruments,  as  being  most  likely  in  general  to 
be  in  tune  with  harmoniums,  flutes,  &c.  It  is  the  diapason  of  instru- 
mentalists. The  third,  still  higher,  is  that  now  used  by  the  Philhar- 
monic Society,  and,  with  one  exception — viz  :  that  employed  in  the 
band  of  the  Belgium  regiment  of  guides — is  the  highest  which  the 
commission  received.  This  latter  vibrates  nine  hundred  and  eleven 
times  in  a  second,  whereas  the  No.  1  of  the  Messrs.  Broadwood,  the 
lowest  of  all  the  tuning  forks  sent  in,  gives  only  eight  hundred  and 
sixty-eight  vibrations  in  the  same  time.  This  difference  is  nearly 
equivalent  to  a  semitone. 

With  these  and  various  other  similar  communications  before  them, 
the  commissioners  unanimously  came  to  the  conclusion  that  it  was  de- 
sirable— first,  that  the  diapason  should  be  lowered  ;  and,  secondly,  that 
when  so  lowered,  it  should  be  taken  as  an  invariable  regulator.  The 
determination  of  the  particular  diapason  to  bo  adopted  naturally  pre- 
sented considerable  difficulties,  and  accordingly  led  to  some  diversity 
of  opinion.  All  agreed  that  a  depression  of  mure  than  a  semitone  was 
neither  practicable  nor  necessary.  One  member  alone  advocated  a 
depression  of  less  than  a  quarter  of  a  tone.  He,  indeed,  proposed 
that  the  alteration  should  at  the  most  extend  to  half  a  quarter  of  a 
tone — fearing  that  any  greater  change,  coming  suddenly  into  opera- 
tion, mi^^ht  act  prejudicially  upon  the  trade  in  musical  instruments, 
■which  is  one  of  the  most  successful  branches  of  French  industry.  It 
is  difiicult,  however,  to  see  much  force  in  this  objection,  when  we  con- 
sider the  great  variety  which  exists  in  the  diapasons  already  in  use 

18» 


210  Mechanics,  Physics,  and  Chemistry. 

throughout  Europe.  In  a  letter  addressed  to  the  Minister  of  State  by 
the  principal  French  instrument-makers,  they  enlarge  upon  the  em- 
barrassment resulting  "from  the  continually  increasing  elevation  of 
the  diapason,  and  from  the  variety  of  diapasons,"  and  go  on  to  refjuest 
his  Excellency  "  to  put  an  end  to  this  kind  of  anarchy,  and  to  render 
to  the  musical  world  a  service  as  important  as  that  rendered  to  the 
industrial  world  by  the  creation  of  a  uniform  system  of  measures." 
It  is  evident  from  this  that  the  manufacturers  themselves  do  not  re- 
gard with  apprehension  the  contemplated  change  of  diapason. 

Ultimately,  a  depression  of  a  quarter  of  a  tone  was  fixed  upon.  This, 
it  was  thought,  would  afford  an  appreciable  relief  to  vocalists;  and, 
"  without  introdncing  too  great  a  derangement  in  established  habits, 
insinuate  itself,  so  to  speak,  incognito  into  the  presence  of  the  public. 
It  would  render  the  execution  of  the  ancient  master-pieces  more  easy; 
it  would  lead  us  back  to  the  diapason  employed  (in  Paris)  about  thirty 
years  ago — the  period  of  the  production  of  works  which  have,  for  the 
most  part,  retained  their  places  in  the  repertory,  and  which  would  ac- 
cordingly be  restored  to  the  original  condition  of  their  composition  and 
representation.  It  would  also  be  more  likely  to  be  accepted  in  other 
countries  than  the  depression  of  half  a  tone."  In  accordance  with  the 
recommendations  of  the  commission,  an  oiEcial  order  has  been  issued, 
establishing  by  law  a  uniform  pitch  to  be  used  by  all  the  musical  es- 
tablishments of  France  which  have  any  connexion  with  the  government. 
This  "  normal  diapason  "  is  an  A,  given  by  a  standard  tuning-fork  to 
be  preserved  at  the  Conservatoire,  which  vibrates  870  times  in  a  second, 
All  musical  establishments  authorized  by  the  state  must  be  provided 
with  a  tuning-fork,  verified  and  ofBcially  stamped  as  consonant  with 
this  standard.  These  regulations  come  into  force  on  the  1st  of  July 
next  for  Paris,  and  on  the  1st  of  December  for  the  departments. 

Such  are  the  energetic  steps  which  the  French  government  has 
taken  in  a  question  which,  in  our  own  country,  would  probably  be 
thought  far  too  trivial  to  call  for  state  interference  of  any  kind.  It 
would,  moreover,  in  all  probability,  be  almost  impossible  for  us  to 
effect  any  analogous  reformation  in  the  musical  world  by  means  of  offi- 
cial legislation,  inasmuch  as  we  have — and  we  regret  that  it  is  so — 
scarcely  any  musical  establishments  which  are  dependent  for  their  sup- 
port upon  the  government,  or  which  can  in  anj^  way  be  said  to  have 
a  national  character.  Much,  however,  might  be  done  by  private  com- 
bination. If  such  men  as  Professor  Bennett,  Mr.  Costa,  Mr.  Bene- 
dict, Mr.  Alfred  Mellon,  and  Messrs.  Broadwood  could,  upon  consul- 
tation among  themselves  and  with  others  of  our  more  eminent  musicians 
and  instrument-makers,  come  to  some  understanding  upon  this  ques- 
tion, and  would  offer  their  suggestions  to  the  world,  it  would  not  im- 
probably lead  to  a  reform  which,  as  we  have  before  remarked,  is  even 
more  pressingly  called  for  in  our  own  country  than  in  France,  where 
the  movement  has  originated.  It  would,  at  any  rate,  be  satisfactory 
to  know  the  opinion  of  the  men  who,  in  England,  are  best  qualified  to 
speak  authoritatively  upon  the  subject. 
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Gicn-maJcing  at  Woolwich  Arsenal.* 

Of  the  innumerable  experiments  tried  during  the  last  two  years  at 
"Woolwich  Arsenal  for  tlie  purpose  of  ascertaining  the  best  way  to  make 
large  guns,  one  good  thing  has  come,  at  all  events — the  authorities 
and  ourselves  know  the  proper  kinds  of  iron  to  use  for  the  purpose. 
Failures  there  may  have  been  in  the  subsequent  stages  of  manipula- 
tion, but  many  guns  were  certainly  cast  of  the  best  possible  admixture 
of  metal  for  the  purpose.  So  long  back  as  185G  iron-masters  and  others 
were  invited  by  public  advertisement  to  send  to  that  establishment 
samples  of  the  iron  they  could  confidently  recommend  for  this  parti- 
cular branch  of  manufacture.  Fifty  samples  came  on  this  invitation. 
These  were  subjected  to  tests  chemical  and  mechanical  in  the  first  in- 
stance, and  selections  were  made  from  them.  The  result  of  these  pri- 
mary experiments  demonstrated  what  has  subsequently  been  completely 
confirmed — that  English  cold  blast  pig  iron  is  quite  equal  in  purity  and 
strength  to  the  bulk  of  foreign  iron.  Northerton  and  Parkhead  were 
found  in  these  early  trials,  indeed,  to  be  far  superior  to  East  Indian 
or  Nova  Scotian.  Swedish  grey  occasionally  proved  of  very  superior 
character,  but  generally  it  seemed  extremely  hard,  and  it  could  not  be 
used,  therefore,  safely  in  the  composition  of  guns.  The  impurities 
sought  for  in  the  chemical  testing  of  the  iron  were  silicon,  sulphur, 
and  phosphorus,  and  if  these  existed  in  quantities  larger  than  I'o  per 
cent,  of  the  first ;  -05  of  the  second  ;  or  -5  of  the  third,  the  iron  was 
uniformly  registered.  The  mechanical  tests  were  applied  to  ascertain 
the  tensile  and  transverse  strength  of  the  material  when  cast  into  bars. 
Its  specific  gravity  was  also  taken  into  account.  Without  going  fur- 
ther into  detail,  however,  upon  this  interesting  subject  at  present,  it 
may  be  stated — and  there  is  some  satisfaction,  in  a  patriotic  sense,  in 
doing  so — that  the  irons  peculiarly  adapted  by  nature  for  the  manu- 
facture of  large  guns  are  English,  and  these  stand  in  the  following  or- 
der:— Northerton  and  Parkhead,  Staffordshire;  Bowling,  Yorkshire; 
and  Blaenavon,  Shropshire.  The  cost  of  these  averages  from  £Q  to 
£Q  10s.  per  ton,  against  £8  15s.  to  <£]0  per  ton  for  foreign.  The 
charge  of  metal  necessary  for  the  casting  of  a  68-pound  gun,  with  the 
"  dead  heads  " — the  latter  is  used,  however,  in  the  charge  for  the  next 
gun  to  be  cast — is  8  tons  or  thereabouts,  and  the  conveniency  of  using 
English  irons,  with  the  certainty  that  they  are  the  best,  becomes  thus 
apparent.  Whether  the  Arsenal  will  yet  be  able  to  finish  these  weapons 
in  a  style  equal  to  that  of  certain  contractors  is,  we  believe,  a  problem 
yet  to  be  solved. 


3Ianufacture  of  Morn  hj  Rolling.f 

M.  Possoz,  of  Ixelles,  Belgium,  has  lately  suggested  the  adoption 
of  a  combined  softening  and  rolling  process  for  working  up  horn  into 
various  articles  and  shapes.    As  a  primary  treatment,  the  horn  is  sub- 
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jecteil  to  the  action  of  a  hot  bath,  being  kept  at  a  constant  tempera- 
ture by  a  jet  of  steam  at  a  pressure  of  sixty  or  seventy  pounds.  In 
this  way,  the  very  heart  of  the  horn  is  penetrated,  and  the  material 
is  rendered  fit  for  undergoing  the  rolling  or  laminating  process.  When 
withdrawn  from  the  baths,  the  pieces  of  horn  are  forced  on  to  conical 
mandrils,  for  the  purpose  of  straightening  them.  In  this  condition 
the  horns  remain  until  sufficiently  hardened,  when  they  are  taken  off 
the  mandrils  and  split  longitudinally  into  two  halves,  either  by  a  cir- 
cular rasp  or  by  a  cutter.  The  horns  are  again  placed  in  the  hot  bath 
for  a  second  softening,  and  afterwards  in  a  cylindrical  wrought  iron 
vessel,  formed  with  a  double  bottom  and  filled  with  oil,  into  which  a 
jet  of  steam  is  introduced.  This  vessel  is  worked  under  a  high  steani 
pressure  as  in  the  former  case,  and  the  horn  is  now  rendered  supple 
and  soft  and  fit  for  the  rolling  operation.  The  "grain"  of  horn  al- 
ways runs  straight,  that  is  to  say,  the  fibres  are  parallel  to  each  other 
in  the  length  of  the  individual  horns;  and  consequently,  when  rolled, 
these  fibres  are  all  lengthened  and  compressed,  and  thus  the  material 
preserves  its  elasticity  and  solidity.  When  umbrella  and  parasol  ribs 
are  to  be  made,  this  rolling  system  affords  peculiar  facilities  for  the 
purpose;  the  whole  process,  in  fact,  does  for  horn  what  has  been  so 
well  accomplished  for  iron. 


Large  Specimens  of  Titanium.* 

At  the  Manchester  Literary  and  Philosophical  Society,  Mr.  Wm. 
Brockbank  exhibited  some  large  specimens  of  titanium,  which  have 
recently  been  found  in  considerable  quantities,  filling  the  crevices  and 
under  the  hearths  of  the  fire-brick  linings  of  the  furnaces  of  the  Hema- 
tite Iron  Company,  of  Whitehaven.  In  one  instance  it  occurred  in  a 
large  mass  weighing  nearly  i  cwts.,  under  the  furnace  hearth,  having 
found  its  way  through  the  crevices  between  the  fire-bricks.  Smaller 
masses,  weighing  from  50  lbs.  or  60  lbs.  to  a  few  ounces,  were  found  fill- 
ing the  hollows  and  crevices  in  the  lining  of  the  furnace,  around  that 
part  which  holds  the  molten  metal.  The  occurrence  of  titanium  in 
such  large  quantities  is  a  new  and  interesting  circumstance,  previous 
instances  being  confined  to  a  few  furnaces  in  South  AVales  (where  he- 
matite ore  is  used  as  a  mixture),  and  to  some  in  the  Ilartz  mountains, 
in  both  of  which  cases  the  specimens  found  were  comparatively  small. 
Small  crystals  of  it  have  long  been  found  in  the  slags  of  many  iron 
works.  Should  any  commercial  use  be  discovered  for  titanium,  it 
could  be  supplied  in  considerable  quantities. 


^  From  tlie  Lond.  Alining  Journiil,  No.  12 
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Experiment  in  Binocular  Vision,  elucidating  the  Principle  of  the 

Stereoscope. 
A  familiar  experiment  in  binocular  vision  elucidating  the  principle 
of  the  stereoscope,  and  one  which  I  have  never  seen  alluded  to,  ia 
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obtained  by  looking  into  a  mirror  and  concentrating  the  ocular  axes 
upon  any  spot  on  the  surface  of  the  glass,  of  an  equal  elevation  with 
the  eyes.  If  no  such  spot  exists  it  can  readily  be  supplied  by  wetting 
a  piece  of  paper  or  wafer  the  size  of  a  pea. 

The  reflected  images  of  the  eyes  being  as  far  behind  the  glass  as 
the  eyes  are  before  it,  and  equidistant  from  each  other,  the  ocular 
axes  concentrated  upon  the  surface  of  the 
mirror  will,  if  produced,  cross  and  precisely 
meet  them,  producing  in  the  centre  of  the 
forehead  one  large  cyclopian  eye. 

Referring  to  the  figure,  let  M  be  a  mir- 
ror, E  E  the  eyes,  e  e  their  images,  p  a  piece 
of  paper  upon  which  the  eyes  are  concen- 
trated. 

The  ocular   axes  crossing  at  p,  combines  the   images,  e  e,  into  one 
eye,  which  will  appear  in  the  middle  of  the  nose  at  that  point.        W. 

Germantown,  Penna. 


Uxpectation  of  Life  at  any  Age  from  Five  to  Sixty  Years.* 

Every  man,  woman,  and  child  has  a  property  in  Life.  What  is  the 
value  of  this  property?  Mr.  Charles  M.  Willich  has  established  an 
extremely  easy  rule  for  expressing  this  value — this  ^'■Expectation  of 
Life"  at  any  age  from  five  to  sixty.  His  formula  stands  thus :  e  =  f 
(80 — a) ;  or  in  plain  words,  the  expectation  of  life  is  equal  to  two- 
thirds  of  the  difference  between  the  age  of  the  party  and  eighty.  Thus, 
say  a  man  is  now  twenty  years  old.  Between  that  age  and  eighty  there 
are  sixty  years.  Two-thirds  of  sixty  are  forty  : — and  this  is  the  sum 
of  his  expectation  of  life.  If  a  man  be  now  sixty  years  he  will  have 
an  expectation  of  life  nearly  fourteen  years  more.  By  the  same  rule, 
a  child  of  five  has  a  lien  on  life  for  fifty  years.  Every  one  can  apply 
the  rule  to  his  own  age.  Mr.  AVillich's  hypothesis  may  bo  as  easily 
remembered  as  that  by  De  Moivre  in  the  last  century,  which  has  now 
become  obsolete,  from  the  greater  accuracy  of  mortality  tables.  The 
results  obtained  by  the  new  law  correspond  very  closely  with  those 
from  Dr.  Farr's  English  Life  Table,  constructed  with  great  care  from 
an  immense  mass  of  returns. 


A  Simple  Means  of  Demonstrating  the  Working  of  Liquid  Fire-shells. \ 

The  bi-sulphide  of  carbon  is  first  poured  into  the  shell,  and  then 
small  bits  of  phosphorus  are  dropped  in  ;  the  mouth  of  the  shell  is 
then  closed  with  a  cork,  partly  projecting,  like  the  cork  in  a  wine- 
bottle.  The  shell  may  then  be  laid  on  canvass,  or  other  combustible 
matter ;  and  in  about  ten  minutes,  the  fermentation  of  the  mixture 
■will  force  its  way  through  the  pores  of  the  cork,  and,  meeting  the 

*  From  the  Load.  A!betia<UDl,  Feb.,  1S59. 

fFrom  the  Lond.  MccbaDica'  Magazine,  April,  1859. 
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oxygen  of  the  atmosphere,  will  become  ignited ;  the  cork  acting  like 
the  wick  of  a  candle,  and  the  liquor  underneath  feeding  it.  A  leaden 
shell  thus  charged,  and  adapted  to  the  Lancaster  military  rifle,  will 
continue  to  burn  for  ten  minutes  with  an  intense  flame  which  cannot 
be  extinguished  by  water. 
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Proceedings  of  the  Stuted  Montldy  Meeting,  August  18,  1859. 
Join  C.  Cresson,  President,  in  the  chair. 

Present. 


John  Acjnew  Vice-President.  ) 


Isaac  B.  Garrigues,  Recording  Secretary,    j  ' 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Society  of  London;  the  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland ;  and  the  American 
Oriental  Society,  ISew  Haven,  Connecticut. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Royal  Astronomical  Society  of  London  ;  the  Smithsonian  Institu- 
tion, and  Lieut.  M.  F.  Maury,  U.  S.  Navy,  Washington,  D.  C. ;  the 
Regents  of  the  University  of  the  State  of  New  York,  Albany,  N.  Y., 
and  the  Mutual  Life  Insurance  Co.,  City  of  New  York  ;  the  American 
Oriental  Society,  New  Uaven,  Connecticut ;  the  Maryland  Institute, 
Baltimore,  Maryland  ;  Dr.  Charles  M.  Wetherill,  Lafayette,  Indiana  ; 
and  from  Charles  E.  Smith,  Esq.,  and  J.  J.  Barclay,  Esq.,  Philada. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  July  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (5)  were  proposed,  and 
the  candidates  (8)  proposed  at  the  last  meeting  were  duly  elected. 

Two  tubes  taken  from  the  Pirsson's  fresh-water  condenser  of  tlie 
steamer  Keystone  State,  were  laid  upon  the  exhibition  table,  for  the 
inspection  of  the  members.  Six  months  ago,  after  a  use  of  several 
months,  many  of  the  original  tubes  were  found  to  be  much  injured  by 
the  action  of  sea  water ;  owing  to  an  impure  copper  having  been  used 
in  their  manufacture.  The  builders  of  the  Keystone's  machinery  de- 
termined to  coat  the  new  tube  with  either  zinc  or  tin,  giving  zinc  the 
preference,  on  account  df  its  superior  conducting  power,  though  more 
subject  to  the  chemical  action  of  sea  water.  However,  some  of  the  tubes 
were  coated  with  tin.  and  the  balance  with  zinc;  and  were  put  into  the 
condenser  side  by  side.  The  tube  heads  were  of  copper,  and  the  exter- 
nal casing  of  cast  iron.  A  tube  of  each  sort  was  placed  befoi-e  the  meet- 
ing. The  one  coated  with  tin  was  pei-fect  as  when  first  put  in,  with 
the  tin  still  remaining ;  whilst  that  coated  with  zinc  was  much  cor- 
roded, particularly  near  the  ends  where  it  approached  the  tube  heads ; 
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and  the  heads  themselves  were  eaten  away  at  the  places  of  contact. 
Thus,  the  coating  of  tin  seems  to  be  the  best  preservative  of  the  tubes, 
and  as  no  falling  off  of  the  vacuum  took  place  from  the  lower  conduct- 
ing power  of  that  metal,  another  example  is  brought  forth  to  prove  the 
statements  made  by  Mr.  Pirsson  in  regard  to  his  condenser.  (See 
Jour.  Frank.  Inst.,  vol.  xxxvi.,  3d  Series,  page  234.) 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  J.  W.  Fawkes'  Steam  Plough. 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination  "a  Steam  Plough,"  invented  by  J.  W.  Fawlies,  of  Christiana,  Lan- 
caster Co.,  Pennsylvania, 

Report  : — That  they  have  examined  the  machine  and  witnessed  its 
operation  in  the  field. 

The  plan  of  construction  appears  to  be  as  simple  as  the  case  admits. 
A  pair  of  horizontal  engines  connected  on  one  shaft  by  cranks  at  right 
angles,  propel  the  machine  over  the  ground,  by  means  of  a  double 
gearing,  which  reduce  the  velocity  of  the  driving-wheel  to  one-sixth 
that  of  the  cranks.  The  steam  cylinders  are  9  inches  in  diameter,  and 
15  inches  length  of  stroke. 

The  driving-wheel  is  a  strong  drum,  six  feet  in  diameter,  and  six 
feet  long ;  the  large  surface  of  which  enables  it  to  run  on  soft  ground. 
The  steering  wheels  are  3|  feet  diameter  and  15  inches  wide,  and  are 
placed  54  inches  distant  apart. 

The  axle  on  which  they  are  placed  is  guided  by  a  steering  wheel 
geared  into  a  tangent  screw. 

The  ploughs,  eight  in  number,  are  suspended  by  chains  from  a 
framed  outrigger  projecting  in  the  rear  of  the  machine,  and  can  be 
raised  entirely  out  of  the  ground,  by  chains  working]  over  small  bar- 
rels, which  can  at  will  be  connected  to  the  engine  by  sliding  clutches. 

The  arrangement  of  the  ploughs  is  such  as  to  allow  them  to  follow 
in  a  regular  succession  at  the  proper  lateral  distance  for  the  furrow. 

When  working  at  a  speed  of  about  three  miles  an  hour,  the  eight 
furrows  were  turned  with  great  ease  and  completeness.  The  work  was 
not  as  smooth  as  to  satisfy  a  Pennsylvania  ploughman,  owing  to  the 
form  of  the  ploughs,  which  is  such  as  is  said  to  be  preferred  for  break- 
ing up  prairie  land,  for  which  this  machine  is  especially  designed.  It 
appears  to  be  capable  of  breaking  up  land  at  the  rate  of  three  or  four 
acres  per  hour. 

In  the  opinion  of  the  Committee,  its  great  simplicity  of  plan  and 
efiBciency  in  working,  entitle  it  to  strong  commendation,  and  make  it 
worthy  of  the  Scott's  Legacy  Medal,  the  award  of  which  is  accord- 
ingly recommended. 

By  order  of  the  Committee, 

Philadelphia,  August  9,  1859.  Wm.  Hamilton,  Actuary. 
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For  the  Journal  of  the  Franklin  Institute. 

Steam  and  its  Coyidensation.     By  Thomas  Prosser,  C.  E. 

(Continued  from  page  SO.) 
CHAPTER    VIII — PART   II. 

The  second  part  of  my  subject — the  surface  required  for  the  con- 
densation of  steam — was  not  determined  by  the  experiments,  further 
than  the  previously  recorded  fact,  that  it  was  greatly  exceeded  in  the 
apparatus  used  ;  it  amounted  to  47  superficial  feet,  or  nearly  half  the 
boiler  water-heating  surface.  I  have  no  doubt  that,  with  thin  steel, 
instead  of  iron  tubes,  one  fifth  will  be  found  sufficient.  The  founda- 
tion of  this  belief  is  to  be  found  in  the  fact  that,  when  the  condensing 
water  was  at  55°  F.,  the  steam  water*  was  frequently  below  100°  F., 
instead  of  being  about  200°  F.,  which  is  the  ordinary  temperature. 

If  the  steam-water  can  be  forced  into  the  boiler  at  this  latter  tem- 
perature, the  heater-condenser  may  be  dispensed  with ;  but,  to  insure 
the  action  of  the  feed  pump,  it  appears  desirable  that  the  water  in  the 
reservoir  be  at  a  temperature  of  some  20°  to  30°  F.  below  that  of  the 
Buperincumbent  steam,  for  the  purpose  of  insuring  solid  water. 

•  I  bep  leave  to  be  allowed  the  nse  of  the  following  terms  for  the  sake  of  brevity,  and  to  avoid  repetitions : 
Steam-icattr        for  condensed  steam  or  water  of  condensation. 
PisU>nage  for  the  steam  space  displacement  of  the  piston. 

Clearance  for  the  space  at  each  end  of  the  cylinder  bcj-ond  the  piston  range. 

Passages  for  the  steam  passage  from  the  cut-off  to  the  cylinder. 

Leakage  for  the  steam  leakage  by  the  piston  and  exhaust  port. 

Total  Power       for  the  mechanical  power  developed  by  converting  one  ponnd  of  water  from  tb«  boij- 
ing  point  into  steam. — See  this  Journaij  vol.  zzxvi.  (3d  Series  J,  p.  7. 
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Still  it  may  be  a  question  whether,  on  board  a  ship,  it  is  worth  the 
space  occupied;  /believe  it  vrill  always  be  found  so,  as  the  space  over 
the  distilling  condenser  can  seldom  be  appropriated  to  any  other  pur- 
pose;  and,  moreover,  the  apparatus  appears  not  liable  to  the-least 
deterioration,  or  to  give  the  slightest  trouble,  so  far.  In  fact  the  whole 
condenser  and  boiler  may  claim  the  same  immunity;  for,  after  eighteen 
months  in  one  case,  and  more  than  two  years  in  another,  of  constant 
use,  not  the  slightest  trouble  or  difficulty  of  any  kind  has  occurred. 

One-tenth  part  of  the  boiler  water-heating  surface  will  be  sufficient 
for  the  heater-condenser,  and  the  same  for  the  still-condenser,  of  a 
sea-going  steamer  requiring  distilled  water  for  the  use  of  the  ship. 

These  questions,  hoAvevcr,  have  not  been  determined  experimentally, 
on  account  of  the  want  of  steam  to  test  the  power  of  the  condenser, 
and  therefore  some  modification  maybe  found  desirable  hereafter;  but 
the  paramount  consideration,  the  supply  of  distilled  water  to  recupe- 
rate the  waste  from  the  boiler,  is  placed  beyond  a  doubt,  even  if  that 
waste,  including  as  it  does  all  the  steam  condensed  in  the  cylinder,  Ijc 
three  times  the  amount  which  we  know  it  has  not  exceeded.  It  ni;iy 
surprise  many  to  be  told  what  the  amount  of  this  waste  of  boiler  water 
really  is.  In  the  ^'■Fulton  "  and  '■'■  Arago  "  I  have  the  best  authority 
for  stating  it  to  be  25  per  cent.,  for  their  surface  condensers  would 
supply  but  three  out  of  the  four  boilers  with  fresh  water,  even  when 
the  boilers  and  condensers  were  comparatively  new. 

Of  the  "  (S'aw  Jacinto"  with  her  old  copper  boilers  "in  good  con- 
dition,"* and  not  two  years  old,  and  with  new  condensers,  it  was  said, 
"  The  condensers  pciformed  well,  furnishing  more  than  enough  fresh 
water  for  two  out  of  the  three  boilers. "f  I  quote  the  exact  words  which 
will  some  day  be  read  with  astonishment.  If  this  is  '■'■performing  ivell," 
it  makes  rather  an  interesting  inquiry  of  what  performing  bad  means. 

How  much  more  than  two-thirds  of  the  steam  was  returned  to  the 
boiler  as  fresh  water,  we  are  not  informed,  but  presume  it  was  not 
three-fourths.  In  fact  these  expensive  boilers  were  a  wreck  in  four 
years  afterwards,J  having  been  in  commission  but  five  and  a  half 
altogether. 

This  waste  of  water  is  almost  entirely  from  the  boiler.  The  steam- 
water  from  condensation  in  the  cylinder  is  too  valuable  to  be  thrown 
away,  and  as  to  superheating  the  steam  sufficiently  to  prevent  it,  that 
is  impossible,  without  incurring  the  greatest  danger  and  encountering 
difficulties  as  great  if  not  greater  than  that  to  be  overcome. 

The  first  part  of  this  chapter  closed  with  showing  an  evaporation 
equivalent  to  12  pounds  of  water  with  1  pound  of  coal.  Of  that  12 
pounds  of  water,  however,  I  claim  but  10  pounds  as  bona-fide  steam, 
after  it  had  left  the  cylinder  and  entered  the  condenser.  It  does  not 
follow,  however,  that  the  remaining  2  pounds  were  wasted,  and  there- 
fore have  to  be  restored  to  the  boiler,  for  the  half  of  that  had  its  equi- 
valent in  superheat  of  the  steam,  and  therefore  wc  have  only  actually 
to  provide  for  the  other  half,  or  about  8-2  per  cent.,  which,  as  before 

*  .7<.ur.  of  Franklin  Inst,  vol.  28  (3d  Series),  p.  128. 

t  Ibid,  p.  130.  J  Ibid,  vol.  38  (3d  Scries),  p.  S. 
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stated,  was  the  real  deficiency  of  every  kind  and  from  every  source, 
a  deficiency  which  is  less  than  one-third  the  ability  of  the  distilling 
condenser  to  make  trood. 


CHAPTER    VIII PART    III. 

Having  disposed  of  the  equivalent  of  one  pound  of  water  converted 
into  steam,  as  superheat  in  the  whole  body  of  the  steam  generated, 
and  of  one  pound  of  water  which  disappears,  whether  as  water  or  as 
steam,  we  come  to  that  of  the  ten  pounds  of  pure  steam  as  I  contend 
the  remainder  to  be.  If  not  j^itre  steam,  the  test  to  which  I  shall 
submit  it  will  soon  discover  it,  and,  at  the  same  time,  fully  test  the 
accm-acy  of  the  forthcoming  Report  of  the  Board  of  Im|uisition,  for 
that  in  its  most  objectionable  form  is  its  character. 

Personally,  I  have  the  greatest  respect  for  the  individual  members 
of  that  board,  and  for  the  faithful  and  able  manner  in  which  the  ex- 
periments were  conducted.  But  the  objectionable  part  of  the  proceed- 
ings is  (in  accordance  no  doubt  with  red  tape  precedents  and  official 
dignity)  that  the  Report,  instead  of  being  submitted  to  the  person  sup- 
posed to  be  individually  more  particularly  and  understandingly  inter- 
ested therein  than  any  other,  is  '■'■hid  from  his  sight,"  and^  sent  oiF 
to  one  who  is  not  necessarily  supposed  to  know  or  to  care  anything 
about  it ;  so  that  if  there  are  any  damning  errors  in  the  Report,  they 
are  discovered  too  late  to  be  amended,  and  " liuin"  may  sign  as  one 
of  the  board.  Is  it  too  much  to  imagine  that  a  Board  composed  of 
U.  S.  Marine  Engineers  may  fail  to  appreciate  at  its  true  value,  an 
invention  necessarily  new,  unknown  and  untried,  which  upsets  the 
whole  theory  in  which  they  have  been  educated,  and  sacrilegiously 
tears  away  the  air-pump  from  the  shrine  in  which  its  idolizers  have 
placed  it  ?  Had  there  been  discussion  in  open  court  on  all  debatable 
subjects,  surely  the  Report  could  not  have  suffered  in  efficacy  from 
that  cause,  and  I  should  have  no  need  to  lay  this  anchor  to  windward. 
As  I  do  not  intend  to  leave  anything  to  mere  imagination,  I  have  care- 
fully measured  the  cubical  contents  of  the  steam  engine,  for  the  pur- 
pose of  ascertaining  the  amount  of  steam,  that  is  to  say  of  the  ten 
pounds  which  is  eflective,  premising  that,  excepting  the  salvage  of  the 
exhaust  steam,  all  which  is  used  in  clearance  and  passages  is  lost, 
whether  working  with  or  without  expansion,  provided  the  calculation 
be  made  at  the  end  of  the  stroke. 

The  cut-olf  does  not  entirely  regulate  the  expansion,  but  it  is  the 
whole  steam  which  passes  it  up  to  the  period  of  cutting  off,  and  which 
of  course  includes  not  only  the  due  portion  of  the  pistonage,  but  also 
that  of  the  whole  of  the  clearances  and  passages. 

In  the  case  in  question  the  steam  was  cut  off  at  5-07G  in.  of  the  18  in. 
stroke,  or  as  1  to  3'5161,  but  the  real  steam  expansion  is  as  1  to 
2-778527.  The  former  represents,  at  the  moment  the  steam  is  cut 
off,  the  proportion  which  the  pistonage  then  bears  to  the  whole  pis- 
tonage, viz :  as  .21*09757  ft.  to  1-0318288  cubic  feet,  while  the  other 
represents  the  proportion  which  the  whole  steam  which  has  passed  the 
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cut-oflf  valve  at  the  same  moment,  bears  to  the  ■whole  capacity  of  the 
cylinder,  clearances  and  passages  combined,  viz:  as  -4165543  ft.  to 
1-157407  cub.  ft. 

Without  expansion  the  "  abstract  practical  value  "  of  the  steam 
which  it  is  the  object  of  this  portion  of  our  paper  to  elucidate,  is  re- 
duced by  three  causes.  First,  the  clearance  and  passaj:^es ;  second, 
the  leakage ;  and  third,  the  back  pressure  of  the  steam  upon  the  piston. 

Cub.  in.        Cul).  ft. 

The  Pistonage  per  double  stroke  is  .         .     1783=   1-03182S8 

"  "  clearance,  and  passages,*      .  87  =     •050347"2 


Totals,  1870  =   1-0821760 

The  steam  engine  made  21,600  double  strokes  (in  8  hours)  with  25G5 
ibs.'of  steam,  that  being  the  weight  of  steam-water  actually  caught. 

It  was  found  upon  trial  with  the  fly-wheel  of  the  engine  scotched, 
that,  about  five  per  cent,  was  lost  by  leakage.  We  have  therefore  to 
account  for  ninety-five  per  cent.,  or  2436-75  lbs.  of  the  steam-water, 
as  having  been  working  steam,  and  therefore 

^  ,„^,     /l-0821760,21600x     ,.    ^        ^       , 

y-5y27=l  i)x^c-i- ) cubic  teet  oi  such  working  steam  weighs 

1  ft).,  corresponding  with  45-5  lbs.  per  square  inch  of  pressure,  and 
135°  C.  of  temperature. 

Steam  at  this  pressure  has  a  total  power  equal   to  lifting  1  fti. 

62-916  feet,  but  only  -953477=^ (^^^g.^^^^^)  of  it  is  available. 

The  back  pressure  upon  the  piston  was  16  ft)s.  per  square  inch,  which 
leaves  an  unbalanced  steam  pressure  of  29-5  =  (45-5 — 16)  ftis.  per 

/29-5\ 
square  inch ;  so  that  even  of  the  working  steam,  only  "648352  =  ( —^^^  ) 

is  available  in  work  done,  or  of  the  whole  working  steam  eifective  in 
work  done  -618188  =  (-953477X-648352).  Taking  the  whole  lOfts. 
of  steam  which  entered  the  cylinder,  only  -5872786  was  available  in 

7    7          tr               1                  11  iQcr      /•5872786,62,916x, 
work  done.    Hence  we  have  n.  r.  11-1906=  ( ' jfroni 

the  evaporation  of  10  lbs.  of  water  with  1  ft),  of  coal  per  minute.  This 
is  but  -893122  lbs.  of  water  per  minute  per  H.  p. 

The  coal  was  therefore  5-35873  lbs.  per  hour  per  n.  p.,  and,  as  the 
coal  used  was  32  lbs.  per  hour,  the  power  developed  was  (o2-r-5-35873) 
=  5-97156  H.  p. 

In  order  to  show  the  extravagance  in  fuel  by  using  steam  of  so  low 
a  pressure,  we  will  calculate  the  known  certain  efiects  of  applying  the 
steam  at  160  lbs.  pressure  per  square  incli,  with  the  same  back  pres- 
sure as  before,  viz :  16  lbs.  to  the  square  inch. 

We  have  available  as  before  -953477,  and  hence 
._  ..^^      / -953477,  |«J,  -95,  70,481  \  „,     ,  ,  , 
H.  P.  17-4115  =  f^ Hs  oo(r^ — — /  P°^^^ 

pressure  is  equal  to  lifting  1  ft).  70-481  feet,  -95  of  which  is  available 

*  Tberu  is  a  salvage  from  this  in  the  cxhaiist  steam,  ivhich  1  liave  not  thought  worth  deducting. 
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as  before.    Now,  17-4115  H.  p.  by  the  evaporation  of  lOibs.  of  water 
with  1  ft),  of  coal,  is  •5743-3  ftis.  of  water  per  minute  per  n.  p. 

The  coal  3-446  lbs.  per  hour  per  H.  p.;  and,  as  that  is  calculated  as 
before  at  32  ttis.  per  hour,  the  power  developed  is  (32-;- 8-440)  =  9-2861 
H.  P.,  or  more  than  50  per  cent,  of  increase,  by  merely  increasin<'  the 
pressure  of  the  steam,  which  pressure  is  perfectly  safe,  as  any  com- 
petent person  will  declare,  after  an  examination  of  the  boiler. 
Comparative  Anahjtkal  Development  of  Power  by  the  Two  Pressures. 
Full  pressure  of  the  working  steam  per  sq.  in.  in  lbs.,  45-5  160 

Unbalanced  pressure  of  the  working  steam         "  29-5  144 

Loss  by  cylinder  leakage, 

"  "       passages  and  clearances,  . 

"      back  pressure  upon  piston,  . 

Available  in  work  dune, 


•50 

•50 

•44 

•44 

.319 

•91 

5  87 

9 13254 

10-98-254 

•9S254 

Gain  in  total  power,  by  increase  of  pressure,  • 

Total  cost,  10.  10. 

I  must  now  close  this  chapter,  reserving  for  another  the  considera- 
tion of  expanded  steam,  which  is  of  sufficient  importance  to  claim  one 
to  itself. 

(To  be  Continued.) 


Simple  Method  of  Calculating  Earthivork.* 

To  the  Editor  of  the  Civ.  Eng.  and  Arch.  Journal. 

In  your  May  number,  A.  S.  W.  describes  a  method  of  calculating 
the  contents  of  cuttings,  and  asks  if  it  has  ever  been  previously  used. 
I  may  inform  you  that  the  same  method  has  been  used  by  me  for  some 
years,  but  I  never  looked  upon  my  application  of  it  as  a  discovery.,  for 
I  thought  it  would  be  sufficiently  obvious  to  any  person  with  a  slight 
knowledge  of  matliematics,  who  might  have  frequent  occasion  to  mea- 
sure irregular  solids. 

The  method  was  first  suggested  to  me  in  1846,  when  investigating 
the  proper  system  of  ascertaining  the  cubic  contents  of  walls  built  to 

E        F 


Fig.  1.  Fig.  2. 

support  the  slopes  of  embankments.  I  was  then  engaged  in  forming 
reservoirs  at  Whittle  Dean,  for  the  water  supply  of  Newcastle-upon- 
Tyne.  The  walls  of  our  grating  tanks  were  of  the  form  shown  in  the 
two  figures  :  Fig.  1  being  an  elevation  of  the  wall,  and  Fig.  2  a  section 
of  the  same  at  E. 

*  From  the  London  Cir.  Eng.  and  Arcb.  Jour.,  Jul;,  1859. 
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The  upper  surface  of  the  walls,  or  where  they  coincided  with  the 
slope  of  the  emhankment,  as  on  c,  D,  E,  F,  was  of  uniform  breadth,  the  face 
was  perpendicular,  and  the  back  battering.  In  measuring  the  contents 
of  the  triangular  portion  D,  E,  G,  it  seemed  at  the  first  glance  that  a 
near  approximation  would  be  attained  by  multiplying  the  length 'dg, 
by  half  the  height  e  g,  and  this  again  by  an  average  thickness  found 
by  taking  one-third  of  the  sum  of  the  thicknesses  at  the  angles.  I  soon 
found  that  not  an  approximation  only,  but  the  exact  contents  was  the 
result.  Subsequent  investigation  showed  me  that  this  method  was  co- 
incident with,  and  directly  deducible  from,  the  prismoidal  formula. — 
For  let  us  call  a,  b,  and  c,  the  thickness  at  D,  E,  and  G  respectively, 
;  =  the  length  D  g;  A  =  the  height  eg. 

For  wider  application  I  take  a  different  symbol  for  the  thickness  at 
each  angle.  Then  "  tlie  sum  of  the  areas  of  the  ends  added  to  four 
times  the  area  of  the  middle  section,  and  multiplied  by  one-sixth  of  the 
length  will  give  the  contents." 

Area  at  D=a  Xo  =  o.     AreaatEG=-j^  h. 

-i-i         •  ^    -11,  -       •  ,     -,  l'^'\'l>  ,  a,-\-c\h     I     ,b-\-c\^ 

J? our  times  area  oi  middle  section  =4x|(  — ^^ — | — ^  1^=1  aH — 5-  \h 

Content  =     0  +  ia -\ — ^  jh+  ~-^  h       X  -  = ^ —  x  9- 

■ffhich  last  expression  is  the  method  of  A.  S.  W. 

The  prismoidal  formula  admits  of  very  wide  application,  and  I  find 
it  useful  in  calculating  the  contents  not  only  of  cuttings,  but  of  conic 
and  pyramidal  frustrums,  and  in  various  ways. 

Hexham,  May  10,  1859.  T.  D.  Ridley. 

The  applicability  of  the  prismoidal  formula  to  cones,  wedges, 
spheres,  (fee,  is  shown  by  Mr.  Ellwood  Morris,  Civ.  Eng.,  of  Phila- 
delphia, in  the  Journal  of  the  Franklin  Institute,  vol.  xxiii,  page  241, 
year  1852.  The  application  to  embankments  and  excavations,  the 
measurements  of  masonry,  &c.,  has  been  general  on  our  public  works 
from  the  date  of  their  commencement.  £d.  Jour.  Fr.  Inst. 


On  the  Relative  Values  of  Coke  and  Goal  in  Locomotive  Engines.* 
By  Benjamin  Fothergill. 

(Continued  from  page  154. J 

Mr.  John  Braitiiwaite,  having  been  called  upon  by  the  Chairman, 
said  that  having  the  intention  at  some  future  time  to  bring  forward 
some  views  of  his  own  in  reference  to  combustion,  he  must  decline  en- 
tering fully  upon  the  subject  that  evening.  He  had  listened  with  at- 
tention to  the  remarks  of  the  last  speaker,  and  there  were  several  of 
his  views  which,  in  the  paper  that  he  hoped  to  be  allowed  to  bring 
before  the  Society  at  a  future  period,  he  should  endeavor  to  contro- 
vert.    AYhether  it  was  a  question  of  using  coal  or  coke,  he  believed 

*  From  tlie  Jour,  of  the  Society  of  Arts,  Ko.  339. 
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the  present  arrangement  of  furnaces  and  the  manner  of  producing 
combustion  were  very  far  behind  what  ho  hoped  would  ultimately  be 
arrived  at.  He  thought  that,  ere  long,  the  boilers  of  engines  would  be 
constructed  of  a  different  form,  so  as  to  produce  more  efficiently  the 
draft  in  the  furnace,  not  precisely  after  the  plan  which  he  (Mr.  Braith- 
waite)  brought  forward  in  1829,  but  such  an  improvement  upon  it  that 
the  combustion  would  be  steadily  carried  on  and  the  gases  essential 
to  the  generation  of  steam  would  be  given  out  without  the  use  of  the 
diffuser  to  which  allusion  had  been  made.  This  principle  had  been 
carried  out  in  the  caloric  engine,  and  had  been  found,  so  far,  success- 
ful. 

The  Chairman  was  gratified  to  hear  that  it  was  Mr.  Braithwaite's 
desire  to  give  them  the  benefits  of  his  practical  experience  in  these 
matters. 

Mr.  Braithtvaite  would  be  glad  to  do  so,  and  for  that  reason  lie 
would  not  then  forestall  any  thing  he  had  to  say. 

Mr.  John  Bethell,  being  called  upon  by  the  Chairman,  said  he 
did  not  feel  himself  competent  to  say  much  upon  this  point,  because 
the  paper  was  chiefly  directed  to  locomotive  engines,  of  W'hicb  he  had 
had  little  or  no  experience.  He  might,  however,  make  an  observation 
with  reference  to  the  general  question  as  to  the  comparative  merits 
of  coal  and  coke.  He  confessed  he  did  not  think  the  paper  had  suf- 
ficiently entered  into  it.  Some  years  ago  it  was  stated  at  the  scienti- 
fic institutions,  that  the  coke  made  from  a  certain  quantity  of  coal 
would  give  the  same  amount  of  heat,  and  evaporate  just  as  much  water, 
as  the  coal  from  which  it  was  made.  He  believed  that  was  a  theory 
which  was  advocated  in  that  room  some  years  ago,  by  his  friend,  Mr. 
George  Lowe.  He  (Mr.  Bethell)  confessed  he  was  astonished  at  that 
theory,  for  when  they  observed  the  great  heat  that  was  generated  in 
converting  coal  into  coke,  it  seemed  very  remarkable  that  the  coke 
should,  after  being  subjected  to  that  process,  give  as  much  heat  as 
the  coal  itself.  He  had  burned  many  thousand  tons  of  fuel  in  the  sta- 
tionary engines  of  his  manufactories,  and  after  some  consideration  of 
the  subject  it  was  clear  to  him  that  the  difference  arose  entirely  in 
the  mode  of  burning  the  fuel.  It  was  possible,  no  doubt,  to  construct 
a  furnace  which  would  give  coal  no  advantage  over  coke.  The  real 
point  was,  the  proper  construction  of  the  furnace.  It  was  excessively 
simple  to  burn  coke  when  operated  upon  by  a  strong  draft,  so  as  to 
get  all  the  heat  out  of  the  carbon  which  it  contained ;  but  it  was  not 
so  simple  to  burn  coal,  because  this  involved  two  operations ;  they 
had  to  burn  the  gases,  which  required  one  mode  of  treatment,  and 
the  carbon,  or  coke,  which  required  another  mode  of  treatment.  He 
confessed  he  had  not  yet  seen  any  plan  which,  in  his  opinion,  was 
perfect  for  carrying  out  his  ideas  of  burning  all  the  gas  and  all  the 
carbon.  The  plan  laid  before  them  that  evening  appeared  to  him  very 
complicated.  In  France  and  Belgium,  where  they  burnt  a  great  deal 
of  coal,  as  well  as  a  patented  fuel  which  contained  more  gas  than  coal, 
they  had  a  simple  apparatus  for  doing  it,  and  they  carried  out  the 
process  in  the  locomotive  engines  without  producing  so  much  smoke 
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a3  he  had  met  with  on  railways  in  this  country.  He  woukl  not  then 
describe  it  in  detail,  but  it  was  a  simple  arrangement  of  the  fire-box, 
which  allowed  air  to  pass  in  over  the  fire.  He  had  hoped  the  paper 
would  have  gone  more  into  the  general  question,  and  not  have  been 
confined  to  one  description  of  locomotive.  There  were  many  locomo- 
tives as  well  as  fixed  boilers  working  in  this  country,  in  which  various 
plans  were  adopted,  by  which  the  gas  from  coal  was  more  or  less  burnt, 
though  not  always  efiiciently.  With  regard  to  the  analyses  before  them, 
he  confessed  he  was  astonished  at  them,  and  he  could  hardly  believe 
them  to  be  correct.  It  was  easy  to  take  an  analysis  of  the  composition 
of  coal,  but  the  ascertaining  how  much  water  a  certain  fuel  would  evapo- 
rate was  a  difi'erent  matter,  as  apparatus  specially  adajited  to  the  dif- 
ferent kinds  of  fuel  was  necessary  in  order  to  obtain  reliable  results. 
If  they  were  using  an  apparatus  to  burn  coal  which  contained  the 
gases  as  well  as  the  carbon,  they  must  have  an  apparatus  in  which 
the  air  came  over  the  fire,  and  if  the  same  apparatus  was  used  for 
burning  coke  it  would  not  answer.  Hence  they  found  it  stated  in  the 
table  before  them  that  lib.  of  Ramsay's  coal  evaporated  15  lbs.  of 
water,  whereas  1  tb.  of  coke  evaporated  only  12  lbs.  of  water.  He  be- 
lieved if  the  coke  were  used  with  a  proper  apparatus  it  would  evapo- 
rate more.  Again,  they  found  it  stated  that  the  Merthyr  coal,  which 
contained  89  per  cent,  of  carbon  and  4  per  cent,  of  hydrogen,  or  9o 
per  cent,  of  heat-giving  properties,  evaporated  only  11  lbs.  of  water 
per  pound  of  coal,  whilst  Ramsay's  coal,  which  contained  only  90  per 
cent,  of  heat-giving  properties,  evaporated  15  fibs,  of  water.  That,  to 
a  theoretical  man,  seemed  an  absurdity,  and  showed  that  in  all  ex- 
periments as  to  using  fuel  for  the  evaporation  of  water,  everything 
depended  upon  the  manner  in  which  the  fuel  was  used.  The  Welsh 
coal  owners  had,  for  a  long  time,  contended  that  their  coal  would 
evaporate  a  larger  quantity  of  water  than  the  Newcastle  coal ;  latterly, 
however,  the  Newcastle  gentlemen  had  asserted  that  their  coal  would 
evaporate  more  water  than  the  Welsh  coal ;  but,  to  his  mind,  such 
statements  ought  to  have  no  weight  unless  each  description  of  coal 
was  used  with  an  apparatus  especially  suited  for  it.  Then  came  the 
question,  whether  the  apparatus  which  was  suitable  for  any  particular 
description  of  coal  could  be  practically  adapted  for  general  use  with 
steam  boilers.  That  was  a  matter  which  they  all  knew  to  be  one  of 
considerable  difficulty.  They  could  easily  construct  a  small  experi- 
mental apparatus,  but  they  might  not  be  able  to  apply  it  when  coal 
was  burnt  in  masses  for  heating  large  boilers.  He  did  not  think  the 
meeting  was  in  a  condition  tp  argue  this  question  upon  the  data  given 
in  the  paper  before  them,  or  to  enter  into  it  in  a  way  that  its  great 
importance  deserved. 

Mr.  George  Lowe,  F.  R.  S.,  said,  although  he  was  not  a  locomo- 
tive engineer,  yet  he  had  been  connected  with  the  combustion  of  coal 
and  coke  in  London  for  the  last  thirty  years.  He  agreed  with  Mr. 
Bethell  that  there  were  anomalies  in  the  tables  before  them,  which 
were  most  perplexing.  Some  of  those  anomalies  had  been  already 
referred  to,  and  in  one  instance  it  was  evident  that  there  was  some 
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mistake,  viz :  in  the  statement  that  there  was  more  sulphur  in  coke 
after  it  had  undergone  the  carbonizing  process  than  in  the  coal  itself. 
As  gas  men  they  knew  that  when  the  gas  was  evolved  from  the  coal  a 
certain  amount  of  lime  was  wanted  to  get  rid  of  the  sulphur  which 
came  out  of  the  coal  during  the  process ;  and  therefore  he  thought 
there  must  be  some  error  in  the  analyses  before  them.  The  point, 
however,  to  which  he  most  desired  to  address  himself  was  with  refer- 
ence to  a  statement  which  Mr.  Bethell  had  noticed  as  having  been 
made  by  him  (Mr.  Lowe)  on  the  occasion  of  the  reading  of  a  paper 
upon  this  subject  by  Mr.  Apsley  Pellatt  when  he  had  the  honor  of 
occupying  the  chair.  On  that  occasion  he  begged  to  state  he  gave 
the  general  opinions  of  the  books — of  the  scliools — rather  than  his 
own.  They  all  looked  up  to  Mr.  Apsley  Pellatt  as  a  tolerably  good 
chemist  and  a  close  reasoner,  and  that  gentleman's  experiments  upon 
the  relative  value  of  coal  and  coke  for  the  purposes  of  his  immense 
manufactory  had  been  of  the  most  beautiful  and  satisfactory  kind. 
Mr.  Apsley  Pellatt  would  work  one  week  or  a  fortnight  with  coal  and 
the  next  with  coke  made  from  the  same  amount  of  coal,  and  he  had 
shown  that  in  every  instance  the  work  in  his  manufactory  was  done 
as  well  with  the  coke  produced  from  a  ton  of  coal  as  with  the  coal 
itself.  There  were  eminent  French  chemists  who  confirmed  Mr.  Pel- 
latt's  views,  which  were  further  confirmed  by  some  experiments  made 
at  Philadelphia;  and  it  was  to  be  remarked  that  whilst  Mr.  Apsley 
Pellatt  was  working  upon  a  large  scale,  the  French  chemists  on  small 
scale  in  a  laboratory,  and  the  Americans  on  another  scale,  and  he 
(Mr.  Lowe)  was  also  making  his  own  experiments,  the  results  of  all 
these  trials  seemed  entirely  to  coincide.  He  would  now  say  a  word 
or  two  upon  the  best  mode  of  conducting  the  combustion  both  of  coal 
and  coke.  The  English  locomotive  had  done  great  credit  to  the  skill 
of  our  engineers,  as  was  proved  by  the  fact  that  as  much  as  10  lbs.  of 
water  was  evaporated  with  1  lb.  of  coal ;  and  there  was  every  hope 
that  much  higher  results  would  eventually  be  obtained.  Some  of  the 
experiments  reconled  by  Mr.  Fothergill  were  made  as  far  back  as 
1855;  but  the  French  engineers,  during  the  last  two  years,  had  made 
immense  progress  in  the  successful  introduction  of  coal  into  the  loco- 
motive engine.  After  all,  the  great  thing  was  how  to  conduct  the 
combustion  so  as  to  make  use  of  all  the  heat-giving  properties  contain- 
ed in  1  lb.  of  coal.  Mr.  Bethell  had,  no  doubt,  hit  the  point  in  stating, 
that  it  was  absolutely  necessary  that  a  certain  amount  of  air  should 
go  over  the  fire,  as  well  as  through  the  furnace,  to  produce  the  proper 
combustion  of  coal.  Very  little  air  was  wanted  to  go  over  the  furnace 
if  they  used  coke,  but  if  they  used  coal,  then  a  certain  amount  of  at- 
mospheric air  must  go  over  the  furnace  so  as  to  combine  with,  and 
promote  the  combustion  of,  the  hydro-carbons  and  other  imflanimablo 
matters,  which,  if  they  got  so  far  as  the  chimney,  went  off  in  smoke 
and  were  lost.  The  great  object  was  to  prevent  smoke  and  produce 
heat.  Many  years  ago  his  (Mr.  Lowe's)  father  conducted  one  of  the 
largest  malting  establishments  in  the  country,  and  the  whole  of  the 
heat  in  the  kilns  was  produced  by  the  bituminous  coal  of  Derbyshire. 
All  the  products  of  combustion  went  through  the  kiln,  and  if  any 
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smoke  had  been  produced,  five  minutes  would  have  sufficed  to  destroy 
a  very  large  quantity  of  malt.  For  the  last  thirty-five  years  there  had 
not  been  a  furnace  erected  by  him,  in  any  part  of  the  world,  from 
Lima  to  Calcutta,  in  which  the  principle  of  letting  a  certain  ampunt 
of  atmospheric  air  pass  over  the  surface  had  not  been  adopted.  Mr. 
Lowe  directed  attention  to  a  model  of  a  furnace  designed  by  him,  in 
1828,  which  had  remained  in  Berlin  for  many  years,  and  in  which  this 
principle  was  shown.  lie  concluded  by  expressing  a  hope  that  Mr. 
Fothergill  would,  at  some  future  time,  favor  them  with  a  further  paper 
upon  this  important  subject. 

Professor  JouK  Wilson,  F.  R.  S.E.,  would  refer  to  the  comments 
of  Mr.  Bethell,  in  which  that  gentleman  challenged  the  correctness 
of  the  analyses  given  in  Mr.  Fothergill's  tables.  He  apprehended  that 
Mr.  Bethell  imagined  these  to  be  practical  results,  but  he  (Professor 
Wilson)  believed  them  to  be  merely  theoretical  calculations,  based  upon 
the  possible  evaporating  power  of  coal  depending  on  the  quantity  of 
carbon  and  hydrogen  it  contained.  In  No.  1  of  the  tables,  the 
amount  of  carbon  and  hydrogen  contained  in  tlie  coal  was  90  per 
cent.,  and  in  No.  3  the  amount  of  those  elements  was  93  per  cent., 
and  yet  the  combustion  of  the  latter  gave  a  smaller  amount  of  eva- 
porating power  than  the  lesser  proportion  of  carbon  and  hydrogen  in 
No.  1.  If  Mr.  Bethell  would  bear  in  mind  the  vast  difference  be- 
tween the  power  of  hydrogen  and  the  power  of  carbon  to  generate 
heat,  he  would  readily  be  able  to  reconcile  the  difference  in  the  results 
obtained  in  the  two  cases,  which  depended  on  the  atomic  proportions 
in  which  these  two  substances  combined  with  oxygen.  He  thought, 
therefore,  the  surplus  of  carbon  in  the  second  case  would  be  more 
than  sufficient  to  account  for  the  difference  between  the  quantity  of 
water  evaporated  by  the  two  qualities  of  coal  respectively.  This 
brought  him  to  a  point  mentioned  in  Mr.  Clarke's  letter,  in  which 
that  gentleman  spoke  of  the  diSerencc  between  coal  which  was  suit- 
able for  locomotive  engines  and  that  from  which  coke  was  made.  He 
stated  that  the  bituminous  coals  were  not  those  best  suited  for  these 
engines.  If  his  (Professor  Wilson's)  idea  was  right,  as  to  the  value 
of  fuel  depending  upon  the  amount  of  hydro-carbons  it  contained,  then 
the  more  highly  bituminous  the  coal  was  the  greater  would  be  its  eva- 
porative power.  Therefore,  if  they  burnt  coal  they  ought  to  get  that 
which  contained  the  largest  amount  of  bituminous  matter,  in  preference 
to  that  from  Wales  known  as  steam  coal.  Having  defended  Mr. 
Fothergill's  analyses  so  far,  he  would  now  begin  to  challenge  them 
himself.  There  was  one  point  which  struck  him  as  rather  curious. 
He  could  reconcile  the  difference  in  the  relative  quantities  of  sul- 
phur in  coal  and  coke,  for  when,  as  had  been  stated,  it  took  IJ  tons 
of  coal  to  make  a  ton  of  coke,  it  was  possible  that  an  extra  amount 
of  sulphur  might  exist  in  the  coke;  but  he  could  not  understand  how 
coal  containing  2  per  cent,  of  ash,  could  be  converted  into  coke  contain- 
ing 7  per  cent,  of  ash  when  only  IJ  parts  of  coal  went  to  make  one 
part  of  coke.  He  took  great  interest  in  the  question  of  the  introduc- 
tion of  coal  into  the  locomotive  engine,  and  he  should  hail  any  contri- 
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Vance  that  •would  enable  the  locomotive  to  consume  coal  with  the  same 
amount  of  comfort  to  the  public  as  they  now  had  with  coke. 

Mr.  Bethell  thought  he  might  have  been  misunderstood  in  his  re- 
marks in  reference  to  the  experiments  on  the  relative  heating  powers 
of  coal  and  coke.  The  point  he  desired  to  lay  stress  upon  was,  that 
he  could  not  understand  and  he  could  not  believe,  that  if  proper  ap- 
paratus had  been  used  for  burning  the  coke,  the  evaporative  power 
would  have  been  so  small  in  comparison  with  that  produced  by  coal. 
Mr.  Charles  Greaves,  on  being  called  upon  by  the  Chairman, 
saiil  he  did  not  feel  himself  to  be  well  informed  upon  the  bearing  of 
this  question  as  to  locomotives,  and  the  paper  being  specially  applied 
to  locomotives,  it  was  only  in  reference  to  the  burning  of  fuel  in  that 
manner  that  it  was  open  to  much  criticism.  For  his  own  part,  in  com- 
paring the  efficiency  of  coal  and  coke  in  stationary  boilers,  and  with 
every  contrivance  for  husbanding  the  heat,  he  had  found  coke  had 
produced  greater  efficiency  than  coal.  He  had  tried  every  method 
for  raising  coal  to  the  full  efficiency  of  coke  by  weight,  but  he  had 
not  been  able  to  do  so  by  any  process  for  the  admission  of  atmospheric 
air.  He  had  taken  part  in  the  discussion  of  Mr.  Apsley  Pellatt's 
previous  paper  about  two  years  ago,  and  his  further  experience  con- 
firmed the  opinion  he  then  expressed,  that  the  superiority  of  coke  over 
coal  by  weight  was  from  12  to  l-l  per  cent.  In  point  of  price,  how- 
ever, coke  in  London  was  60  per  cent,  dearer  than  coal ;  there  was, 
therefore,  room  for  a  considerable  superiority  in  efficiency  by  weight 
of  coke  over  coal,  while  still  leaving  a  large  economy  in  money  in 
favor  of  the  latter.  There  was  one  point  about  which  he  should  like 
to  hear  a  little  more,  that  was  as  to  the  theory  of  the  coke  cutting 
the  tubes  of  the  boiler,  for  if  that  were  the  case  what  became  of  the 
coke?  Did  it  go  up  the  chimney  and  blow  away  as  solid  coke?  This 
point  had  yet  to  be  determined. 

After  some  remarks  from  Mr.  Duncan  in  reference  to  the  analyses 
given  in  the  paper, 

Mr.  FoTHERGiLL,  in  reply  upon  the  discussion,  said  he  had  been  en- 
tirely misapprehended  by  one  or  two  gentlemen  in  reference  to  the 
analyses  he  had  given.  These  analyses  had  been  made  in  the  labora- 
tory of  Mr.  Dugald  Campbell,  and  were  not  the  result  of  actual  ex- 
periment from  the  use  of  fuel  in  a  locomotive  engine.  With  regard 
to  the  statement  of  one  or  two  of  his  friends  that  he  had  not  brought 
the  general  subject  fully  before  the  meeting,  he  begged  to  state  that 
these  gentlemen  had  overlooked  the  object  of  this  paper,  which  he  had 
brought  before  the  Society  in  fulfilment  of  a  pledge  he  had  given  to 
communicate  the  results  of  experiments  in  which  he  was  engaged  as 
to  the  comparative  merits  of  coal  and  coke  as  applied  to  the  engine 
which  was  the  invention  of  Mr.  Beattic.  That  being  the  case,  it  would 
have  been,  he  considered,  quite  out  of  place  to  have  introduced  more 
modern  experiments,  in  order  to  confirm  the  results  obtained  at  that 
period.  With  regard  to  the  question  of  heating  the  feed-water  refer- 
red to  by  Mr.  Clarke  in  his  letter,  he  would  state  that  when  experiments 
were  first  made  with  Mr.  Beattie's  engine  that  contrivance  was  not 
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appended  to  it.  The  apparatus  then  used  did  not  enable  them  to  feed 
the  boiler  with  hot  water  at  starting,  but  as  they  proceeded  on  the 
journey  the  temperature  of  the  water  became  higher ;  but  in  the  modern 
contrivance  they  could  commence  the  journey  with  the  feed-water  at 
a  high  temperature.  With  regard  to  the  relative  quantities  of  the 
fuel,  he  had  stated  that  IJ  tons  of  coal  had  been  used  to  produce  1 
ton  of  coke ;  in  some  instances  the  quantity  had  been  1 J  tons  of  coal  to 
produce  1  ton  of  coke;  but,  in  order  that  there  might  be  no  misunder- 
standing upon  that  point,  he  had  put  the  calculation  into  the  money 
shape,  and  he  had  stated  what  the  result  was  without  taking  into  consid- 
eration how  much  coal  it  required  to  produce  a  ton  of  coke,  but  had  at 
once  given  the  cost  of  working  the  train,  which  he  thought  was  the 
legitimate  question  to  which  they  should  turn  their  attention.  He 
took  the  coal  furnished  at  a  given  price,  and  also  the  coke,  and  then 
instituted  a  comparison  between  the  two,  not  troubling  himself  about 
the  diiferent  classes  of  coal  and  coke.  He  had  conducted  experiments 
for  the  Lancashire  and  Yorkshire,  and  the  East  Lancashire  Railway 
Companies,  but  there  was  not  time  to  apply  tlie  contrivance  for  heat- 
ing the  feed-water.  With  regard  to  the  blast-pipe  in  Mr.  Beattie's 
engines,  they  had  to  increase  the  amount  of  air  to  soften  the  blast, 
for  if  they  had  a  powerful  blast,  they  then  got  an  over-heated  smoke- 
box.  He  never  knew  an  instance  of  that  upon  the  South  Western 
line  but  once,  which  was  during  a  heavy  wind,  when  they  had  a 
powerful  blast,  and  the  whole  of  the  steam  was  used  in  passing  up 
the  chimney.  The  remainder  of  the  questions  discussed  he  believed 
had  been  satisfactorily  answered  in  the  paper  itself,  and  he  begged  to 
thank  the  meeting  for  the  attention  with  which  they  had  listened  to 
him. 

The  Chairman  said  they  had  heard  a  most  interesting  paper,  and 
discussion  upon  it.  After  all  that  had  been  said  on  either  side,  they 
must  come  to  the  practical  question — whether  the  use  of  coal  or  coke 
was  the  most  economical,  as  well  as  the  best  mode  of  working  a  loco- 
motive. He  had  not  gathered  that  the  accuracy  of  Mr.  Fothergill's 
tables,  in  respect  of  the  comparative  economy  of  the  two  systems,  had 
been  impugned.  Experiments  with  the  engines  at  the  same  speed, 
and  for  the  same  distances,  had  been  tried,  and  the  result  was  as  Mr. 
Fothergill  had  stated ;  and  unless  any  one  was  prepared  to  impugn 
that  statement,  the  case  must  be  considered  as  so  far  made  out.  Mr. 
D.  K.  Clarke  had  made  a  most  important  statement.  He  had  said 
that,  supposing  Mr.  Fothergill's  experiments  to  have  been  clearly 
made  out,  there  would  be  a  saving  of  1  per  cent,  upon  the  aggregate 
railway  dividends  throughout  the  country,  or  no  less  than  £300,000 
per  annum  upon  the  railway  capital  of  300  millions.  He  thought  the 
meeting  was  very  much  indebted  to  Mr.  Fothergill  for  his  simple, 
clear,  and  able  statement  of  a  very  difBcult  and  interesting  question, 
and  he  hoped  at  some  future  period  that  gentleman  would  be  induced 
to  give  them  some  further  information  upon  the  subject.  He  was  sure 
the  Society  would  unanimously  pass  a  vote  of  thanks  to  Mr.  Fother- 
gill for  his  very  interesting  paper. 
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List  of  American  Patents  which  issued  from  Jcly  12,  to  August  9,  1859, 

("inclcsiveJ  wjth  Exemplifications. 

jrLV  12. 

102.  Mode  tx  Stating  Piles  for  Wb.irves,  Piers,  &c.  ;  E.  H.  Angamar,  New  Orleans,  Louisiana. 

Claim — In  combination  with  the  piles,  the  Irames,  the  sleeves,  and  the  braces,  arranged  as  set  forth. 

103.  Locks;  S.  T.  Bacon,  Boston,  Massachusetts. 

Claim — The  coni^tniction  of  one  or  more  piston?  or  drivers,  or  both ;  also,  one  or  more  holes  in  the  rotat- 
ing tumbler  or  surrounding  cjliudt-r,  or  both,  as  specified. 

104.  Ba>'E  A?."©  Safe  Locks;  S.  T.  B;«;on,  Boston,  Massachusetts. 

Claim — 1st,  Arresting  and  holding  the  tumbler  in  an  exact  locked  position.  2d.  Preventing  the  dis- 
placement of  the  tumbler  in  the  direction  of  unlocking  by  me-ans  of  pins,  in  combination  with  the  sliding 
bottom  key-hole  guard  and  the  tenons.  3d,  Preventing  the  displacement  of  the  tumbler  at  and  beyond  the 
Itjcked  position,  by  means  of  the  slotted  collar,  in  combination  with  the  cylindL-r,  the  tumbler,  and  "the  tum- 
bler pin.  4th,  Preventing  the  displacement  of  the  tumbler  inwardly,  by  means  of  the  collar,  in  combination 
with  the  cylinder  and  the  boit  of  the  lock.  5th.  Enlarging  the  piston  holes  throughout  the  lock.  6th,  En- 
larging the  holes  in  both  tumbler  and  cylinder,  in  each  direction  from  the  dividing  line  between  them.  7th, 
Constructing  the  key-hole  guard  of  two  or  more  pieces  of  metal  hardened.  8th,  Making  one  or  more  cham- 
bere  between  the  several  parts  of  the  key-hole  guard.    9th,  Dividiog  the  air  chamber  or  chambers  with  one 

105.  Lamps;  Joseph  M.  Batchelor,  Foxcroft,  Maine. 

Claim — The  arrangement  and  combination  of  an  adjustable  tube  with  the  mck,  button  spindle,  spur 
wheels,  and  friction  spring,  or  the  equivalents  thereof. 

[The  stem  of  the  button  spindle  has  arranged  on  it  in  connexion  with  the  small  spur  wheel  usually  em- 
ployed for  raising  the  wick,a  larger  spur  whwl  gearing  into  a  rack  projecting  from  the  side  of  the  wick  tube, 
so  that  the  wick  and  tube  can  both  be  raised  or  lowered  by  turning  the  bottom  spindle  in  exact  relative  dis- 
tances to  produce  the  proper  amount  of  light  retiuired.] 

106.  Devices  for  Tralm.ng  Pea  Tines;  John  T.  Bever,  Ilaynesville,  Missouri. 

Claim — The  posts,  when  forming  a  box,  as  described,  and  combined  with  cords,  rope,  and  pegs. 

107.  Railroad  Chairs;  D.  E.  Bishop,  City  of  New  York. 

Claim — The  formation  of  a  bridle  in  the  centre  of  the  continuous  lift  of  a  railroad  chair,  as  described. 

108.  Grain  Separators;  J.  L.  Booth,  Cuyahoga  Falls,  Ohio. 

Claim — The  bos,  provided  with  an  inclined  bottom  or  flooring  and  adjustable  strips  or  valves,  arranged 
to  operate  as  set  forth. 

[This  invention  relates  to  an  auxiliary  device  to  l>e  applied  to  grain  separators  that  separate  grain  by  pro- 
jecting it  against  the  air,  and  is  more  especially  designed  to  be  used  in  ctmnexion  with  a  grain  separator  that 
was  patented  by  this  inventor,  March  8, 1859.  In  this  machine  the  sound  grain  is  separated  from  the  light 
and  inferior  grain,  in  consequence  of  projecting  it  by  certain  mechanism  forcibly  against  the  air;  the  sound 
grain,  by  ita  superior  gravity,  being  projected  further  than  the  light.  The  object  of  the  present  invention  is  to 
receive  the  grain,  both  the  sound  and  light  portions,  as  it  is  projected  from  the  machine,  and  to  more  fully 
separate  and  to  collect  it  into  distinct  parts,  and  to  graduate  the  separation  as  may  be  required.] 

109.  Rat-traps;  J.  Borton,  Middlebourne,  Ohio. 

Claim — The  combination  of  the  spring  doors,  rods,  o  o,  dog,  d.  and  rod,  r,  arranged  in  the  manner  set 
forth. 

110.  CoMBiXATiox  OP  Flesh  Fork  axd  Skimsteb:  Charles  B.  Bristol,  Nagatnck,  Connecticut. 
Claim — The  combination  of  the  fork  and  skimmer,  constructed  as  describ.'d. 

111.  Mode  of  Operating  Farm  Gates  ;  J.  H.  Butler  and  P.  G.  Van  Ilouten,  Cohocton,  Xew  York. 

Claim — Actuating  the  traps  by  means  of  the  weight  and  cord,  arranged  incombination  with  the  lever,or 
its  equivalent,  for  opei'ating  automatic  gates,  in  the  manner  described.  Also,  the  construction  and  operation 
of  the  double-acting  latch,  in  combination  with  an  automatic  gate  for  Ciirriages. 

112.  Walking  Canes;  Ansel  Cain.  Ilolyoke,  Massachusetts. 

Claim — Tbe  combination  of  the  lamp,  arranged  in  the  manner  described,  with  the  walking  cane. 

113.  Hanging  the  Bodies  op  Vehicles;  J.  H.  Case,  Lyons,  New  York. 

Claim — The  combination  of  the  metallic  springs  with  thorough  braces,  in  the  manner  set  forth.  Also, 
tbe  combination  and  airangement  of  the  combined  thorough  braces  with  the  circular  body  and  supplementary 
spring,  as  described. 

114.  Skirt  Scpporters;  Matthew  Chambers,  City  of  Xew  York. 

Claim — Combining  with  and  securing  to  a  corset  band  extending  in  the  rear,  or  in  the  rear  and  front 
downwards  from  the  waist,  to  clasp  the  body  around  the  hips  of  the  wearer,  the  framework  of  a  skirt  or 
bustle,  when  said  frame-work  is  composed  of  hoops  disconnected  and  fastened  in  front,  or  thereabouts,  as  de- 
scribed. 

115.  Mode  op  TEUEORAPHrao  from  Railroad  Cars  while  Moving  ;  Denison  Chesebro,  Syracuse,  New  York. 
Claim — The  combination  of  a  sufficient  number  of  p-^ndants,  arranged  as  described,  and  each  having  a 

movable  vertical  tongue,  and  so  constnicted  iis  to  admit  of  a  telegraph  wire  being  attached  to  each  of  them 
jTi  the  particular  manner  specified,  with  the  ni"tai]ic  plates,  wood  scantling,  or  equivalent,  and  conducting 
internal  wires,  attached  to  the  roof  of  a  railroad  car. 

116.  Device  for  Fastening  Cctters  of  IIollow  Aggers;  Wm.  A.  Clark,  Bethany,  Connecticut, 

Claim — The  angle  wedge,  in  combination  with  the  cutters,  face  plate,  screws,  and  ledges,  as  described. 
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117.  Fruit  Basket;  David  Cook,  New  IIiivou,  Connecticut. 

Claim — Making  a  metal  bound  wooden  fruit  basket,  either  plain  or  ornamental,  when  constructed  and 
fitted  for  use,  as  described. 

118.  CoNNKCTiNO  THE  ENDS  OF  Ratiwav  Bars;  John  Davis,  New  Bedford,  Massachusetts. 

Claim — Ist,  Connecting  the  mils  of  ruilroada  in  continuous  chains  with  hinge  joints,  in  any  practical  niodf. 
2d,  Securing  the  rails  in  the  couplings,  hy  inserting  wedges  longitudinally  under  the  rails,  and  clinching  their 
margins.    3d,  Wedge,  d2,  to  secure  wedge,  d3,  and  vice  versa,  by  means  of  the  hinge  joint  or  bolt. 

119.  WuEELS  OP  BUGOY  Boats;  Perry  Davis,  Providence,  Rhode  Island. 

Claim— Arranging  paddles  upon  the  spokes  of  the  wheels  of  a  buggy  boat,  so  that  the  wheels  perform 
the  two-fold  purpose  of  paddle-wheels  and  carriage  wheels,  in  the  manner  set  forth. 

120.  Revolving  Fire  Arms;  W.  C.  Ellis  and  J.  N.  White,  Springfield,  Massachusetts. 

riiiim  -Thr  i.tni-vfinn  :,t  tho  l^.ttom  nf  thn  rhnnib.'r^s  of  the  cylinders,  on  which  the  fnlntinate  of  tho 
cartri.t--  r.-u,  mn)  i-  -ii  n.  1.  ^^  III'  h.uuinrr  in  tli-  ili-rli;irK'-.  AUo,  tlie  flanch  of  the  cartridge  parallel 
with  tl,.'  I.,n,.|.  Iln.  lu,.n...n,Ln.,l|..l,.lM,-||„.  |  „il  -  .ns.  .p,  ulie.l. 

121.  AlM'M.\u<  l-i;  T^NMN..:    I- r.  Ki.J.uhI.  O.w-^m,  Nl-w  York. 

Ci;tiiii — In  coinbiiKktion  with  tlie  li-ach-vat  and  the  conveyer  trough,  the  pair  of  rollers  to  crack  the  wet 
bark  before  it  is  delivered  into  the  leach  vat, 

122.  Fireman's  Ladder;  Daniel  Fitzgerald,  City  of  New  York. 

Claim — 1st,  Suspending  a  ladder  upon  a  standard,  so  that  it  maybe  elevatf'd  and  turned  in  any  direction. 
2d,  The  arrangement  of  the  branch  pipes  with  the  stop-cocks  for  use  at  various  heights.  3d,  Making  ihe 
main  pipe  serve  iis  a  hand-rail  to  the  ladder,  and  to  give  it  stiffness,  by  setting  it  up  a  little  above  and  par- 
allel to  it,  as  described. 

123.  Method  of  JIangino  Pictures,  Lookino-olasses,  ic;  W.  A.  Foster,  Chester,  Connecticut. 

Cliiim — Adjusting  picture  frames  or  mirrors  to  different  positions  and  at  dift'erent  angles,  by  means  of  a 
central  hinge  and  levers,  as  described. 
12i.  BREECH-L0.U)iNa  FiRE  Arms ;  M.  J.  Gallagher  and  'VVm.  H.  Gladdin:;-.  Sivannah.  r.oorg^a. 

Claim — Forming  the  chamber  in  the  barrel  and  breech  of  Ihe  gnu  "I  il,    -li  i|     .  i  i\Mifrustrums  ofcoiie-^. 

or  of  a  frustrum  of  a  cone,  and  a  section  of  a  parabolic  spindle,  wdm-r   i- ,-.  -  i i   ,,i  ur  near  the  iiue  of  ih  ■ 

joint  between  said  barrel  and  breech,  for  the  purpose  of  coutaiuiu- .i .  .u  ail-    r.i.-u  uf  the  form  aa  repi--- 
Hunted. 

125.  Clothes  Frame  ;  Joseph  Gasscr,  Toledo,  Ohio, 

Claim— The  arrangement  <>f  the  braces  and  arms  In  connexion  with  the  standard  and  legs,  as  set  forth. 

126.  DiMi'iNi;  Cvk:    Imm.I  (;1  .\.r,  Ci.-;  TMWii~hi|..  rriiii-\  1  vania. 

('luiii  III  i.iiiiii.  -  .  I  :i  r.  \iil',iiu  ti|,  plai^l  11  pi  111  a  movahle  frame  or  truck,  the  side  pieces  nf 
which  t'liii,  i;  .1  ■  ■;  :j  -  I-  1  ill'  "|i,'MiiMii.  ;i  I  hi  111  n  iiinii  of  the  main  track  or  foundation,  by  means  if 
■which  ihi;  u.i-uji  (^  1  L  u  c.iii  I..  lulvLQ.  w  iiiiuut  h.iiiilliu;:..  irom  the  maiu  track  or  foundation,  with  tho  iuad 
moved  to  the  place  ruquiredj  and  there  dumped  in  any  direction. 

127.  SHiNai-E  M.whine;  Freeman  Godfrey,  Grand  Rapids,  Michigan. 

Claim— Tlie  cams,  gearing  into  rack  bars  attached  one  to  each  end  of  tho  carriagf'.  said  r:ims  being  fitted 
in  a  jiiMiiiLi  II  aLijii-iiil  ■  1  (  uiie-poised  frame,  and  operated  from  the  power  lever,  througli  the  medium  of 
the  p.iw  I,  I  I  i  (.■■!.  .Miil  -i  .11 111^, 

128.  M\'iiiM.i''K  \l\i:iN.  I'm'krBags;  "Vrm.  Gnodale,  Clinton,  Massachusetts. 

Chlioi— l^t,  .M;dvin^  11,.'  M.llrr  ^vllir■ll  ruts  rli-'  jujir  fn-in  th-  IT.II  ny  pi,vi.,.f  (ho  form  ll-Teiti  de<;n-ilir>d, 
that,  in  cutting  off  the  p.iii-i,  i;  :il-..  mt-  il  t.i  l!i.'    i     j;  i    ■;   '    nir  ■     '    !  I      lit  .  ■(   I    !  J    «  :M!'.iil   liiilhiT   i-iitlJn^- 

out.    2d.  Theattachnieiii  ..I  .1..  :  .i-iiiM-  iiiti,  [l\  r.   ::,    ....  i    ■■    ■■,.    ;ir   ..  ■■ .  u  ili-i   vmiIi.  mnl  u  m, 

a  folding  table.    ?,d.  Tb-' il  -i  uii -I    iii..i|.' mI  .liM.lM.,,    ,.i,  i   ..i.,    _;       in     j.-;    >  .  !■■  ■  p.,  ,ii..  ,,i  .  ,,iiilii;,MhM,i 
with  till-  f..Mi;rT   1'iM''  ;in.l  ih.- i        -lih.  'Hi     ,  ..i,- 1  m.  i ,- ■n  >■!    ;!.■    -m.     1.>i  i-  i  -  ^M  ■  h  .m- iil.ir  m.ls,  !,„■  Hie 

knoek-...u'.  .URl'lhi-wbiau'i'.-  U.l'iui.-.'  li  ..I'L-i.tle  m  rel-.timi  lu  .u.d  m  oM.il.iii.iUuii  uilb\aeh  ullin-. 

Ireeu,  City  of  New  York,  Administrator  of  Elias  Davis, 

Claim— The  slahbinc:  knife  and  splitting  knives  secured  to  one  cross-head,  acting  simultaneously  at  the 
forward  movement  of  tli'   1  iIp  i .  .i-  il  -i  ribed. 

130.  Dry  Gas  Metres;  T-ii,  i-  Ci   .l|M,-Ki.  City  of  New  York. 

Claim — Attaching  eai  h  pur  nt  He'  plates,  or  their  equivalents,  to  the 
dry  gas  metres,  by  overlaiiping  paits  uf  the  one  upon  tlie  other,  in  the  mj 

131.  Sewing  Machines;  George  Hensel,  City  of  New  York. 

Claim— The  construction  of  the  disc  with  an  elastic  plate  attached,  and  operated  by  means  of  a  cam,  in 
the  manner  set  forth.  /' 

132.  Stoves;  S.  Emilius  Hewes,  Albany,  New  York. 

Claim — A  revohing  fire-pot,  arranged  to  traverse  perpendicularly  or  to  be  raised  and  lowered,  as  de- 
scribed, for  the  purpose  of  supplying  air  to,  and  shutting  it  from,  the  openings  in  the  sides  of  the  fire-pot,  so 
as  to  effect  a  ready  and  perfect  combustion  and  consumption  of  the  fuel. 

133.  Clothes  Frame;  H.  J.  Ilolmes,  Warren,  Massachusetts. 

Claim — A  series  of  vertical  frames,  one  of  which  has  permanently  affixed  to  it  a  foot-piece  and  cap,  when 
said  cap  and  foot  pie  e  foi  ms  suitable  bearings  for  other  frames,  arranged  as  set  forth. 

134.  Water-wheels;  John  P.  Ilughes,  Spout  Spring,  Virginia. 

Claim — Making  the  water  arms  in  sections,  essentially  as  described. 

135.  Ddmpino  Wagon;  Anthony  Iskc,  Lancaster,  Pennsylvania. 

Claim— The  drop-door  with  its  lever,  tho  partitioned  bo.\  with  its  rack  bar  on  the  bottom,  tho  handled 
e^indle  for  moving  the  same,  as  specified. 
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136.  Machines  fot  Dressing  Mill-stoxes  ;  John  W.  Kennedy  and  John  F.  Plumnier.  Plainfield,  Connecticut. 
Claim— The  arrangement  and  combination  of  the  arbor,  forked  arm,  spring,  shaft,  u,  ratchet  and  pawl, 

wiper,  bar,  movable  casi*,  shaft,  K,  and  adjustable  plate,  as  described. 

137.  ]iEii>-BLOCK  FOR  Saw-mills;  J.  Kurtzeraao,  Lancaster,  Pennsylvania. 

Claim — The  eliding  rack  bar  placed  longitudinally  in  the  carriage,  and  adjust'-d  therein  by  the  wedges 
in  coniiexron  with  the  gearing,  whereby  the  two  8ide3  may,  by  a  suitiible  adjustment  of  the  wedges,  be  ac- 
tuated both  simultaneously  and  separately,  as  may  be  desired. 

138.  Method  op  Cdnsthuctisg  Mallets;  Wm.  Lance,  Olney,  Illinois. 
Claim— The  manner  of  their  construction  and  arrangement,  as  described. 

139.  IJEE-niTES;  John  K.  Leedy,  Woodstock,  Tirginia. 

Claim— 1st,  The  boxes,  constructed  and  arranged  in  the  manner  specified.    2d,  In  combination  with  the 
boxes,  the  pipes,  and  their  faucits,  all  arranged  in  the  mauuer  set  forth. 
liO.  Svlimometer;  Robert  H.  Long,  Philadelphia,  Pennsylvania. 

Claim The  means  of  drawing  into  a  vessel  water  from  a  steam  lioilor  as  a  means  to  facilitate  testing  the 

density  of  the  water  in  the  same,  constructed  and  arranged  as  set  forth. 

141.  LiFfrPBESEBViXG  Raft;  a.  G.  Mack,  Rochester,  New  York. 

Claim — Surrounding  a  cask  or  chamber  with  conical  floats  arranged  radially  with  said  chamber  and 
hinged  thereto,  and  covering  the  cone  with  cauvasa,  or  other  suitable  material,  and  bracing  the  whole  together 
by  a  ropa,  suitably  arranged. 

142.  Paint  Cass,  ic;  John  Masury,  Brooklyn,  New  York, 

(^laim — The  construction  of  a  metallic  can  for  hermetically  sealing  paints  and  other  substances,  having 
attached  thereto  a  rim  or  ring  of  thin  brass,  or  other  soft  metal,  in  such  a  manner  that  the  top  or  covtr  may 
l»e  removed  by  severing  the  said  rim  or  ring  of  brass,  or  other  soft  metal,  with  a  peoknife  or  other  sharp  in- 
strunit-'nt,  in  the  manner  described. 

143.  E.uiTH-BOBiNG  AcGERS;  A.  A.  McMaheo,  Oxford,  Mississippi. 

Claim — Bracing  the  two  ends  of  the  spiral  portion  of  the  auger  by  means  of  the  central  rrvd,  in  the  man- 
ner described.  Also,  the  manner  of  securing  the  boring  tools  and  rod  to  tbe  spiral,  by  which  they  may  be 
removed  and  replaced  without  making  any  changes  on  the  spiral,  in  the  manner  described. 

144.  Dredging  Machine;  Anton  Menge,  Point  a  la  Hache,  Louisiana. 

Claim— 1st,  Tlie  bucket  frame,  when  resting  upon  adjustable  casters  or  friction  rollers,  and  operated  so 
as  to  be  swung  from  right  to  left  of  the  boat  upon  a  circular  track,  in  combination  with  the  oscillating  shaft, 
all  ari-angt-d  in  tbe  manner  set  forth.    2d,  The  buckets  having  a  hinged  back,  arranged  as  specified. 

140.  Preserve  Cans  ;  F.  0.  More,  Bellefontaine,  Ohio. 

Claim — Tbe  peculiarly  farmed  cap,  in  combination  with  the  curved  spring  Up. 

146.  Portable  Oven  ;  Z.  N.  Morrel,  Cameron.  Texas. 

Claim — Forming  the  pin  on  the  handle  on  the  cover  of  a  Dutch  oven  or  skillet  in  combination  with  the 
tube  under  the  centre  of  the  frying-pan  or  gridiron. 

147.  Dvsamometer;  Charles  Xeer,  Albany,  New  York. 

Claim — The  combination  of  the  rigid  arm  or  arms  and  yielding  incline  or  inclines  with  the  loose  pulley, 
or  its  e<iuivalcnt,  whereby  the  powr  exerted  to  rotate  the  shaft  is  denoted  by  the  motion  resulting  from  the 
preeeure  ag^nst  said  yielding  incline  or  inclines,  for  the  purpose  of  furming  a  rotary  dynamometer.  Also, 
the  revolving  and  sliding  cone  adjusted  in  its  position  according  to  the  power  applied  from  the  pulley  to  the 
shaft,  when  combined  with  a  registering  apparatus  to  record  the  amount  of  power  made  use  of. 

148.  Washing  Machine;  Charity  Pendleton,  Galena,  Illinois. 

Claim — 1st,  The  combination  of  the  two  horizontal  bars  or  rails,  j  and  m.  having  acircular  reciprocating 
motion,  with  the  fixfd  corrugated  cylinder  surface  forming  tli  ■  i  r  n;  i  *i  i  i  .  ijn-  .;ind  having  its  axis  co- 
incident with  the  axis  of  motion  of  tbe  said  bars,  the  parts  1  ■  _  ;  iii;j;ed  as  described.  2d, 
The  combination  of  the  slot  or  mouth  in  the  arm.  and  the  tile  :,  ,  -  ;:  n^-.ited  rubbing  bar,», 
vith  the  pei-forated  bar.  J.  by  which  the  portion  of  the  said  Ci'i  ( 'lu  •-  i  mi^in^  !  ;i  m.  may  be  altered  with 
respect  to  the  bottom  of  the  machine,  so  as  to  increase  or  dimini-h  its  tiii^tanoe  th  rcfrnm.  and  without  .alter- 
ing the  position  of  the  bar,  j.  3d.  The  combination  of  the  corrugations  on  the  lower  surface  of  the  rubbing 
bar.  M,  with  similar  corrugations  on  the  bottom  or  concave  of  the  machine,  but  so  arranged  that  the  direction 
of  the  two  sets  of  cornigations  will  be  at  right  angles  to  each  other. 

149.  Method  op  Operating  Windlasses  when  Applied  to  Hat-presses,  Ac;  Peter  Philip,  Ghent,  Xew  York. 
Claim — let.  Attaching  the  wheel  or  table  to  the  capstan,  so  as  to  be  operated  upon  by  the  loose  or  boom- 

eweep  as  a  brake,  for  the  purpose  of  stopping  the  press  at  any  point  of  descent,  while  being  filled,  and  of 
regulating  and  controlling  the  motion  of  the  capstan  in  the  uncoil.  2d.  Providing  the  capstan  with  the  arms 
and  the  looee  or  boom-sweep,  in  combination  with  the  check  lever,  in  the  maimer  and  for  the  purpose  set 
forth. 

150.  Machixe  for  Borixg  Hobs;  Daniel  Quimby,  Littleton,  Xew  Ilampshire. 

Claim — The  shaft,  the  boss  placed  on  said  shaft  and  provided  with  a  conical  bore,  and  having  the  collar 
lUid  arni!*  attached,  the  screw  rod  connected  with  the  collar  by  the  gearing,  and  providing  with  the  divided 
nut  attached  to  the  upright,  arranged  as  set  forth.  Also,  in  combination  with  the  parts  above  named,  the 
convex  projection  placed  on  the  shaft,  to  operate  as  specified. 

151.  Pocket  Register  of  Count;  P.  D.  Richards  and  F.  N.  Thayer,  New  Orleans,  Louisiana. 

Claim — The  construction  and  arrangement  of  a  hand-openiting  talley,  consisting  of  three  indexes  and 
corresponding  wheels  to  indicate  count,  as  specified,  the  whole  being  operated  by  a  projecting  stud  and  spring 
brake  with  its  gauge. 

152.  Pex  A!n>  Pencil  Cases;  John  Richardson,  City  of  New  York. 

Claim— The  arrangement  of  the  spiral  grooved  slt^vos  and  their  connexion  with  the  pen-holder  and  pen- 
cil, and  also  with  tbe  outer  shell  of  the  case,  as  described. 

153.  Hydrostatic  Lifting  Jack;  John  Robertson,  Brooklyn,  New  York. 

Claim — The  employment  of  the  exterior  movable  hydraulic  cylinder  with  toe-piece'npon  its  surface,  in 
combination  with  the  standard,  which  serves  also  as  piston  and  eduction  pipe,  as  described. 
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154.  SELF-DETACnixa  WuiFFLE-TREES;  Will.  G.  Russell,  ■Winchester,  Viri;iuia. 

Claim — A  swingle  or  wliiffle-treo  provitled  with  a  lever  turn  bar,  tugether  with  the  spring  clasp  and  tho 
hinged  or  jointed  hooking  ferules,  arranged  as  set  forth. 

155.  Coal  Sieves;  Siloa  T.  Savage,  Albany,  Now  York. 

Claim — The  omployment  of  tlie  two  half-globes,  in  which  there  are  interstices,  as  a  coal  sifti  r,  when  said 
half-globes  are  provided  with  grooves,  tongues,  and  shoulders,  the  same  bi-ing  used  in  connexion  wim  a  box 
or  cylinder,  by  means  of  which  tho  two  portions  of  the  globe  are  prevented  fi-om  moviog  eudwise  of  the  trun- 
nions and  are  prevented  from  separating. 

156.  Sawino  Machlne;  T,  W.  Schmidt,  Philadelphia,  Pennsylvania. 

Claim— The  combined  arrangement  of  the  stationary  frame  fitted  with  the  adjustable  holders  and  the 
saw  carriage  o|>erated  by  the  crank,  ehnft,  1',  spur  wheels,  shaft,  m,  and  rojie  or  chain,  whilst  the  saw  is  at 
the  same  time  rotated  through  tho  media  of  the  gear-wheel,  jmlley,  and  baud,  the  said  stationary  frame  and 
the  said  moving  saw  carriage,  operating  together  as  described. 

157.  MAcnisE  FOR  Making  Uanc-rails  for  Stairs  ;  Cornelius  R.  ShaefFer,  Gettysburgh,  Pennsylvania. 
Claim— The  combination  of  the  perpendicular  square  post  erected  upon  the  base  with  tho  draft-board, 

pitch-boards,  rod,  and  arm,  arranged  as  set  forth. 

158.  CoNFECTiONERT  SAFE ;  llcubeu  Slialer,  New  Haven,  Connecticut. 
Qliiim — Tho  confoctiunery  safe,  constructed  substantially  as  specified. 

159.  Corn  IIcskers;  George  F.  Shaw, 'Woburn,  Massachusetts. 

Claim — The  combination  and  arrangement  of  the  cylinder  and  concave  roller,  as  dcHcribed. 

160.  Refixino  Iron:  Christian  Shunk,  Canton.  Ohio. 

riuhi  Tm  li' of  the  external  ci  II' ill'  i  ',.  utli  l;r»ving  the  tweer  pipe,  the  projecting  stone,  and  tho 
esc;ii>    1  :         i  ij  ill  suchamanner  111  I'  !'■  ^.M  deflect  frum  thii  side  of  the  \ipright  stone  and  pro- 

dm  .  :i      I         I  I    ,    III.  lit  in  tho  melted  lu'  i    i      i  i  n   \ ■>>-■■<•  of  refining  the  same,  as  specified. 

101.  'J'hii  ■  i!;\'.  \|  \iiiiNEs;  Joseph  Siddail.  riii;.i.li-i|ilN.i,  Peuusylvania. 

Claim— The  cumbination  of  flails,  rullfjr,  bUdL-s,  and  straps,  when  said  flails  are  constructed  with  the 
flexible  joints,  the  arrangement  and  ojjeration  being  as  set  forth. 
163.  Lock  for  Firb  Arms;  Michael  Tromly,  Mount  Vernon,  Indiana. 

Claim — Ist,  The  combination  of  the  hooks,  or  their  equivalents,  respectively  formed  on  the  claw  of  the 
link  and  tho  trigger,  as  described.  2d,  Widening  the  upper  end  of  the  trigger  so  as  to  form  u  projection  iu 
front,  whose  lower  curved  edge  shall  operate  on  the  curved  surface  of  the  claw,  in  the  mauuor  set  forth. 

163.  Artificial  Stone;  J.  L.  G.  Ward,  Adrian,  Michigan. 

Claim— A  cement  composed  of  pumice-stone,  silicate  of  soda,  fluor  spar,  and  Roman  cement,  as  set  forth. 

164.  Preserve  Cans;  Oliver  N.  Weaver,  Dover,  Kentucky. 

Claim — The  perforated  elastic  plug  secured  in  the  top  of  a  provision  can,  with  a  nozzle  and  tube  com- 
municating with  an  exhausting  chamber,  as  set  forth. 

165.  Trap  for  Anisials  ;  Loren  Wetmore,  Tioga  County,  Pennsylvania. 

Claim — 1st,  The  peculiar  construction  and  arrangement  of  the  manifold  trap,  as  set  forth.  2d,  Tho 
arrangement  of  the  trip  provided  with  a  fulcrum  or  fulcra,  guide  pin,  and  lu-ched  wire,  for  operating  the 
trap,  as  set  forth. 

166.  Attaching  the  Heads  of  Metallic  Powder-kegs,  &c.;  James  Wilson,  Charles  Green,  and  Wm.  Wilson, 

Jr.,  Wilmington,  Delaware, 
Claim — Tho  double  seamiug  of  both  heads  of  the  keg  and  the  opening  in  one  head,  in  the  manner  de- 
scribed. 

167.  Hollow  Auger;  Arcalous  Wyckoff,  Elmira,  New  York. 

Claim- Combining  the  transverse  auxiliary  cutters  with  the  prime  cutters  and  elliptic  opening  of  tho 
annular  cutter  head,  as  described. 

168.  Breecd-loadino  Fire  Arms;  Peter  Altniair,  Assignor  to  self  and  Myron  M.  Faxon,  Lewiston,  Penna. 
Claim — In  combination  with  a  fixed  breech-piece,  a  hinged  barrel,  so  arranged  as  that  the  said  barrel 

shall  swing  upward  and  expose  the  chamber  of  the  breech-pieue,  below  the  rear  end  of  the  barrel,  fur  insert- 
iii^  the  charge,  as  dt-scribcd. 

169.  MoNEY-DitAWER  Alarm  ;  R.  M.  Campbell,  East  Cambridge,  Assignor  to  self  and  Benjamin  S.Wright, 

Boston,  Massachusetts. 
Claim — The  combination  and  arrangement  of  the  two  levers  and  the  spring  latch  with  fbe  clock-alarm 
appar;!tns.  tlie  striker,  and  bell,  and  the  com))ination  of  the  same  and  a  series  of  jierforated  key  slides  and  a 
set  "f  T  I'lT'^  ■tp;'li''l  together  and  to  stifh  I'-v.-r-  -^n  -tv-  t^  rti-tti;it  ■  the  same.    Also,  tho  combination  anii  ar- 

raii'_ 1     :    '      r  Kirsand  the  perfoiMi'  !  !    ■   -1    i       !  -   ■;        •  m  manner  described.   Also,  in  combinatioil 

wiili  ii  ii'l  the  T-bar,  I,  a  lati  h     _       ;    ■  'II  I  Ik' case,  and  constructed  so  as  to  lock  bi'th 

the  I ..; .  I    M  .,  ,  i,     i  i>ar,  or  either,  as  >p'''  lU  ^      .\;    >.  n,    .    ..j^uiaion  of  the  detector  or  indicator  with  tho 
ca^L-tuv^'i  aii.i  ill'- T-i^ur,  n,  and  operatt-'d  111  uniiuui  .-.i-.  viii.  a. 

170.  Safety  Apparatus  for  City  RaiCroad  Cars;  Samuel  Green,  Lambertsville,  New  Jersey,  Assignor  to  self 

and  W.  11.  Green,  Philadelphia,  Pennsylvania. 
Claim— The  swinging  frame  in  connexion  with  the  bolt  and  the  cover,  the  brake  blocks  i 
tho  chains  and  rods,  aud  the  stationary  supporting  piece,  or  their  equivalents,  ai'ranged  ii 
scribed. 

171.  Clasps  for  Skirt  Hoops  ;  Samuel  B.  Guernsey,  Waterbury,  Connecticut,  Assignor  to  W.  H.  Reed  and  G. 

W.  Zeigler,  City  of  New  York. 
Claim — Connecting  the  hoops  with  the  straps,  or  equivalents  thereof,  for  connecting  and  suspending  them 
by  means  of  plates  bent  to  embrace  the  hoops,  and  formed  with  two  slots  or  apertures,  thruugh  which  the 
straps,  or  equivalents,  pass,  thus  clasping  the  straps,  or  equivalents,  to  the  hoops,       ^        "  ''     "--  -"^ 
ployment  of  the  metal  clasps,  constructed  as  above  described,  in  combination  y  '" 
log  tho  ends  of  the  hoops,  as  described. 


American  Patents  which  issteed  in  Juhj^  1859.  233 

172.  Cattle  Gates  for  Railroam;  Moses  Hall,  Jr-  Assignor  to  self  and  S.  11.  Jndy.  O?bom,  Ohio. 
Clftim— Onrtmcting  a  cable  fnurd  or  gate  with  its  cros&-bar  or  ahaft  below  the  rail  of  the  railroad  track, 

a.Dd  optrated  by  springs,  as  de:»criljt^L 

173.  Appaeatcs  for  Packctg  Fecit;  Robert  Law,  Lockport  Assigrior  to  self  and  P.  T.  IWx.  Olcott,  X.  T. 
Claim — The  V-ahap^d  or  wedjje-acting  yoke  provided  with  fulcmm  pin",  and  the  ho  k«I  ir-cesees  in  th» 

upper  eiid^  of  the  bent  clamping  It-vers  armopMl  and  acting  in  combination  with  the  dcrew,  Ailcnun  link,  and 
claw«,  or  their  equivalentA,  in  the  manner  specified, 

174.  Sbwt.xc  >Uchixe3;  Sidney  Parker,  Assignor  to  self  and  Hngb  Herringshaw,  Citr  of  New  York. 
Claim — The  combination  of  the  hook  and  the  feeding  arc,  in  the  manner  set  forth.    Also,  the  method  of 

adjuring  the  feed,  by  mean3  of  the  combimtioa  of  the  spring  piece  and  the  feeding  arc,  iii  the  manner  de- 
Hcribed. 

175.  Sc«;ab  Mnxs;  John  Paynter,  Assignor  to  self  and  John  McCorkle,  Shelbyrille,  Indiana. 

Qium — The  combination  and  arrangem^-nt  of  the  joamalf  wheel,  gearing,  and  rollers,  the  whole  being 
6nspend*.-d  in  a  frame,  and  con^tmctt^d  as  described. 

176.  Wi>-T»i>G  Skoss  op  Thread;  Asa  T.  Ring,  Newton,  Assignor  to  X.  T.  Spear^  Boston, and  A.  J.  Kobinaon, 

Miltun,  Massachusetts. 
Cl^Um — The  combination  of  th^^  clamping  spring,  screw,  and  guide  pin  or  rod,  with  the  tightening  and 
Bnpptjrting  iihank  and  b<jbljin,  arranged  as  apecifierl. 

JrLT  19. 

177.  Washing  3lAcm?rE:  Lewis  Allen.  Sleepy  Creek,  Tirginia. 

Cliiim — The  con!*traction  of  the  open  hollow  washing,  rinsing,  and  dipping  cylinder,  com^jeed  of  a  sr -rir» 
of  bora  pUre<l  at  rp^rjlar  inlervab*  from  each  ether,  and  proritled  with  an  open  net-work.  Al*o.  in  combina- 
tion therewith,  the  fluted  or  ridged  pressure,  ^ueeziug  cylinder,  and  detachable  framing,  arranged  in  the 
manner  deiKribe<J. 

178.  VARrvBLE  ExBAusT  Detice  for  Steax  ExGcrea;  Jacob  Bam^y,  Chicago,  Illinois. 

Claim — Irt.  The  employment  i.f  two  cylinders  so  provi-I  d  with  gradually  tapering  groores  in  each,  that 
wh'-n  revolTed  tog^rtber,  an  exp^mding  aiwl  crintrarling  circuUr  opening  will  be  farmed  for  the  purp<jt«e  of 
rf.i^lating  the  posmge  of  the  nxhan^it  ateam  frim  locomotire  and  other  engines.  2d.  TTie  cylinder,  as  con- 
etrucu-d,  when  uaed  in  combination,  the  tight  metallic  cai»e  and  packing,  arranged  in  the  manner  aet  forth. 

179.  CxivrRSAL  Jonrrs;  James  Baylw,  Canton,  Illinois. 

Cliim — Connecting  shafts,  wh-n  pljiced  angularly  with  each  other,  by  means  of  the  nniTersal  j<»nta,  con- 
etructed  as  de*-ribed,  by  which  a  rotary  motion  may  be  transmitted  from  one  shaft  to  the  other. 

[Ttiis  int-pntion  con^iM.i  in  the  employment  of  a  cylindrical  coupling  box,  having  two  slottefl  bars  pcroted 
within  and  at  either  end  of  the  box,  at  right  angles  to  »-ach  other,  to  the  o^ntre^  of  which  the  ends  of  the 
shafts  an-  pivoted,  so  that  a  rotary  motion  can  be  conv^ed  from  one  shaft  to  the  other  when  they  hare  a  con- 
sidertble  inclination,  thereby  di^pen.'nng  with  the  beveltrd  whceb  commonly  employed  for  this  purpose,  and 
obtaining  a  regularity  of  motion  with  very  little  friction.] 

180.  Boot-trees  ;  W.  H.  Better  and  I.  H.  Parker,  Kokomo,  Indiana. 

Claim — 1st.  Tlie  f-mploymcnt  nf  the  sleeve  in  connexion  with  the  screw  shaft,  the  two  b^ing  arranged  m 
set  forth.  2d.  The  arranfctrmeni  of  the  cord,'*  with  tlie  leTi-rs.  in  the  roann'T  »:t  forth.  3d,  The  a^mbinatioo 
of  the  inatep,  side-pieces,  and  toe-piece,  when  so  arranged  that  they  will  operate  simultaneously,  as  described. 

181.  Bedstead  Cord-pi.x;  J.  T.  BLTcr,  Main'^srille.  3Jis6onri. 

CLiim — A  bedstnd  cord-pin.  con.-HdtiDg  of  two  parts,  which  are  constructed  and  operated  in  the  manner 
descriU-d. 

[The  invention  consist?  in  forming  an  eye  through  the  ordinary  pm.  and  having  a  tumtng^piece  pasf 
thmngh  Mid  t-ye.  Thi-t  pi  re  li^-t  :^.  finare  h^d  to  rt?«-iTe  a  wrench :  it  also  has  n»tch«-t  teeth  formed  on  it  to 
geiir  with  n-v  r^  w-t  mr.  h  t  t<  •  h  f.,rm  ^1  in  the  sid*?  of  the  pin.  The  bed  cord  atiachv^  to  the  inner  end  of 
thf  turniiij^-piect'.atid  cun*'  ■jti-iitiy  when  s:iid  piece  i^  tamed, the  cord  is  twisted  and  made  ti^t:  the  ratchet 
teeth  preventing  any  ttlippin;<  afipr  the  desired  tea<fion  on  the  cord  is  prtidnoed.] 

182.  ScGAB-CASE  Presses;  Wm.  Bull,  Xew  California,  Wisconsin. 

Claim — ^The  arrangement  and  combination  of  the  hinged  adjustable  frame,  E,  roller,  j,  frame,  A,  wedge. 
Inclined  sponts.  and  roller,  d,  as  described. 
1S3.  CoTTos  Gra  SfLiRPEXEE;   A-  n.  Bnrdine.  Chnlahoma,  3IissiiHippi. 

Claim— 1st,  The  cnmbination  of  two-cro»=ed  ree'procating  files  with  a  circular  feeding  di.fC,  which  iscon- 
atmcteil  with  an  angular  recess  and  an  incline)!  hook  at  one  point  of  ita  circumference.  ^  The  cumbLnatioa 
of  the  aboTe  with  a  jointed  slotttrd  fnme  and  a  driving  cam. 

184.  Stotes;  p.  >'.  Burke,  BufTilo,  Xew  York. 

Claim — The  arrangement  ,Tnd  combination  of  the  perTjratcd  plates,  the  partition  plate,  the  flue,  the  fire- 
guard, hot  air-pipe,  and  chamber. 

185.  MACHinzs  for  Pusrao  U£t.u,;  Jeremiah  Carhart,  City  of  Xew  York. 

Claim — 1st.  Tlie  prestmre  plare  nr  platen,  in  combination  with  th**  r^ripmcatiBg  bed  and  feeding  strip, 
when  a:iid  plates  exfend  sut^stantially  the  length  of  the  bUnk  to  be  planed,  and  th**  bed  travels  tir  en*>ugh  to 
carry  tb  -  f-eding  »nd  uf  the  strip  entirtrly  pa^^t  the  ficing  cnttc-r  at  each  upeniticiD.  'liX,  Kehatirig  the  inner 
edg  ■«  ot  the  pn-^wnire  pUfe  or  plates  in  soch  manner  .v  to  fnmi-li  at  once  ed;:e  guides  and  prt^^.•mre  for  th» 
blank  while  being  fed  to  the  cuttem.  3d,  In  ci>mbtn:ition  with  the  pre^isure  plate;*  and  cutters,  the  shicldt 
ext»-nding  downwanls  fmm  the  pres»rare  plnt^i^  to  protect  the  spar**  between  the  plate?*  from  shavings  and 
other  fori-ign  matter.  4ih.  In  combin:ktif>n  with  the  reciprocating  bed  and  feeder,  the  acraper  and  brudh.  act- 
ing in  combination  for  cleaning  the  bed  and  feeder  or  feeling  strip. 
IW.  Harvesters:  Herman  Carter,  Greene,  Xew  York. 

Claim— The  ribrating  discharger,  in  combination  with  the  rake,  arranged  in  the  manner  described. 
187.  Casal-eoat  Propeller;  Robert  Cartwright,  Ithaca,  New  York. 

Claim— The  et  -p  or  bearing  block,  arranged  relatifely  to  the  rudder  and  rvaeel  to  receire  the  end  thnut 
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of  the  propeller  Pliiift,  ami  thus  relifving  the  ptarliiK  and  ni'Iilcr  from  prop.-iire,  Uie  ^vhole  ord  tlmist  of  tlio 
propeller  being  upon  tlie  8ttp-block,  which  ia  lui-angeii  to  nilniil  ot  niiy  Inteial   niolinn  to  the  vi-sml's  a  iiiro 
line,  thus  forming  a  ateeriiig  as  well  as  propelling  power,  ami  bting  r.ll  phited  externally,  it  entirely  obviates 
the  necessity  of  entering  the  vessel  below  the  water  line. 
188.  Coffee-pots;  William  Chesterm.m,  Centraliii,  lown. 

Claim — The  nnangement  and  combination  of  the  piston-packed  strainer,  cylinder,  receiving  yesficl, 
eocket,  and  condenser,  as  described. 

[By  the  peculiar  arrangement  of  this  Cuffee-pot,  when  the  water  in  it  is  heated,  the  steam  presses  up 
throu^^h  the  strainer  containing  the  ground  coffee,  and  tlnongh  a  (juantity  of  water  above  the  strainer,  so 
that  when  the  pot  is  taken  off  the  fire,  a  vacuum  i^  tumicd  in  the  lower  portion  of  the  put,  and  the  wuter 
itbove  the  strainer  is  forced  through  the  ground  c-nic  inr.i  tlu-  luwer  i>ortion  of  the  pot.  whence  it  is  drawn 
off  by  a  spout,  and  the  upper  portion  of  the  pot  is  jiriivi(l(.il  witli  an  air-tight  vessel,  which  acta  as  a  condenser 
for  the  vapor  of  the  uppermost  water,  so  that  uo  iiruiim  cticapis-J 

189.  Vegetable  Cutter;  John  Clary,  Dayton,  Ohio. 

Claim — The  arrangemi-nt  of  the  cutting  disc  suspended  from  the  cross-pieco  in  connexion  with  the  con- 
vex cutting  edge  of  the  cutters,  in  the  maunor  set  fjrth. 

190.  Double-acting  Pumps;  William  H.  Davis,  Austin,  Indiana. 

Claim — The  construction  and  arrangement  of  the  air  cli amber,  side  pipe,  and  rylind'^rs,  and  flanch  nt  the- 
top,  fill  in  one  piece  of  cisting,  for  the  purpose  of  suspending  the  cyliudi^rs  sufficiently  deep  in  the  well  to 
prevent  freezing,  in  combination  with  the  bottom  plate. 

191.  Stoves;  Rufus  Dawes  and  W.  C.  Choate,  Washington  City,  D.  C. 

Claim— The  combination  of  a  new  fire-room  for  a  downward  draft. h:iving  a  lid  tnclose  the  opening  at  tbo 
top,  containing  a  valve  in  the  lid  and  an  open  grate  iu  front,  having  adoor  to  close  this  opening  air-tight,  with 
a  system  of  ovens  heated  and  ventilated. 

192.  Rotary  Cultivators;  B.  P.  Field,  Sheboygan  Falls,  Wisconsin. 

Claim — The  combination  of  two  or  more  wheels  on  one  crank  eccentric,  or  equivalent  axle,  when  the  said 
wheels  are  arranged  in  pairs  on  the  axle,  one  wheel  within  the  other,  and  so  as  that  the  spadi.»  or  folks  at- 
tached to  the  inner  wheels  shall  pass  out  anil  in  through  the  apertures  in  the  outer  wheels,  for  the  purpose 
of  displacing  and  pulverizing  the  soil  over  which  they  pass,  in  the  manner  described. 

193.  Stoves;  J.  D.  Field,  Davenport,  Iowa. 

Claim — The  fire-chamhers,  d  i,  flue,  and  water  heater,  the  latter  being  provided  with  inclined  tubes  to 
form  the  grate  of  the  fire-chamber,  d,  the  above  parts  being  arranged  relatively  with  each  other,  the  oven, 
and  the  smoke-pipe,  to  operate  as  set  forth. 

194.  Variable  Cut-off  Gear  with  Steam  Engines;  Ambrose  Foster  and  Noah  Sutfon,  City  of  New  York. 
Claim— The  employment  for  operating  either  the  main  valve  or  valves  of  an  engine  or  a  separate  cut-off 

valve  or  valves,  of  a  compound  cani,comp(:8edof  two  parts,  c  and  D,  constructed  and  combined  with  each  oilier 
and  applied  to  the  main  or  a  counter  shaft,  as  described. 

195.  Lock  for  Safes,  Ac;  August  Freutel,  City  of  New  York. 

Claim — 1st,  The  slotted  wheels,  m,  on  the  tumbler,  1,  and  the  plates,  in  combination  with  the  wheels.  6, 
of  the  knobs,  when  said  wheels,  m,  are  so  arranged  that  the  act  of  unlocking,  or  attempting  to  uulock,  the 
bolt  moves  the  wheels,  m,  away  from  the  wheels,  6,  in  the  manner  specified.  2d,  In  combination  "with  the 
tumbler,  1,  c  irrying  the  wheels,  m,  and  acting  as  aforesaid,  I  claim  the  cross-piece  and  tumbler,  as  set  forth. 

196.  Harvesters;  C.  B.  and  G.  B.  Garlinghouse,  Allenaville,  Indiana. 

Claim— The  peculiar  arrangement  of  the  disc  in  relation  to  the  mechanism  for  operating  the  cutters,  tho 
Btandard,  and  sliding  frame,  in  the  manner  specified. 

197.  Trimmer  for  Lamp  Wicks;  Halvor  Ilalvorson,  Cambridge,  Massachusetts. 

Claim — In  combination  with  a  knife  and  bed  or  anvil,  or  other  suitable  wick-cutting  devices,  gnuges,  ar- 
ranged as  shown,  or  in  such  a  manner  as  to  hold  or  retain  the  wick,  and  iirevent  it  expanding  lateially,  whilu 
under  the  action  of  the  cutting  device. 

198.  Lathes;  Jacob  Hess,  Niagara  Falls,  New  York. 

Claim — The  combination  of  tho  grooved  central  shaft  with  its  movable  discs,  adjusting  gears,  and  index 
spring  hook,  all  arranged  in  relation  to  each  other,  as  set  forth. 

199.  Machines  for  Raking  and  Loading  Hat;  Grove  Howard,  Westfield  Township,  Ohio. 

Claim — The  arrangement  of  the  endless  belt,  pulleys,  curved  teeth,  rods,  lever,  aud  catch  in  the  frame, 
and  with  the  body,  constructed  and  operating  as  specified. 

200.  Bit-stock  and  Wrench;  L.  S.  Hoyt  and  B.  B.  Beers,  New  Fairfield,  Connecticut. 

Claim— 1st,  The  wimble  or  bit-stock  wrench  with  one  permanent  and  one  movable  jaw,  which  may  be 
readily  adjusted  to  turn  nuts  or  screws  of  different  sizes.  2d,  Tho  block,  or  its  equivalent,  with  a  sticket 
adapted  to  receive  and  hold  the  shanks  of  common  bits  and  fitted  to  the  permanent  or  movable  jaw,  or  both, 
BO  as  to  hold  the  block  and  bits.  3d,  The  screw,  so  arranged  as  to  fiisten  the  block  on  to  the  jaw  and  the  bit 
in  tho  socket  at  the  same  time. 

201.  Steam  Cock;  Wm.  Johnson  and  Martin  Silmser,  Auburn,  New  York. 

Claim — A  plug  cock,  with  a  sectional  plu?.  whose  sides  are  inclined  to  its  axis,  in  combination  with  !\ 
single  casing  through  which  and  directly  opposite  are  openings  whose  sides  are  parallel  to  the  axis  of  the 
plug,  aud  constructed  as  described. 

202.  Joint  for  Pcmp-pipes;  David  Knowlton.  Camden,  Maine. 

Claim — Making  the  joint  hemispherical,  in  combination  with  the  stiff  or  rigid  flanches,  by  which  the 
parts  joined  hemispherically  may  be  held  at  the  desired  angle. 

203.  Ships' Warping  Chock;  David  Knowlton,  Camden,  Maine. 
Claim — The  cast  iron  warping  chock  described. 

204.  Hose  Coupling;  A.  II.  Lowell,  Manchester,  New  Hampshire. 

Claim— Tho  locking  devices  described,  in  combination  with  the  screw  tube,  arranged  in  connexion  with, 
and  OD  tho  outside  of  said  locking  devices. 
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205.  Grain  Separatoks;  Frankliii  I.  May,  Beverly,  New  Jersey. 

Claim — 1st,  Tlu-  two  sidy  or  euppUiueutary  inclintd  plaDva,  in  combination  with  the  sbort  inclined  plane 
and  tbc  two  adjustalile  guidis,  arnuijit-d  togtihir  so  as  to  upeinte  hs  desciilied.  2d,  Ibe  tniploynient  of  the 
eliding  iKiard  in  tlie  i-buker,  when  the  said  board  is  arrtinged  to  oi>erate  in  cumbiimtiou  with  the  ecreeiis 
tbei-eiu,  for  the  pui  posu  of  bitter  preparing  the  grain,  ic,  lor  the  iucLued  plmiL-s  and  ibe  rotary  sciten. 

206.  FooT-STOV£s :  James  n.  Maydole,  Eaton,  New  York. 

Claim — In  combination  with  a  foot-stove,  the  several  parts  thereof  being  arrange*!  in  the  order  specified, 
the  empk'ynieut  ol  a  lamp  cont^tiucted  with  an  intermediate  space  filled  wiib  plaster  of  Paris,  or  the  equivu- 
It-nt  thereof,  wher»-by  1  am  enabUd  to  prevent  the  hearing  of  fluid  contained  tbeix'iu. 

207.  SlACfliNE  FOR  TtBXiXG  Skins;  Isaac  C.  Mayer,  Jersey  City,  New  Jersey. 

Claim — The  implement,  constructed  and  operated  as  herein  described,  for  the  purpose  of  turning  tha 
skioH  used  by  furriers. 

208.  FcRXACE  Grates;  E.  I,  McCarthy,  Saugerties,  New  York. 

Claim — A  furnace  with  a  series  of  stationary  grate  bars,  in  combination  with  a  series  of  movable  blad>s, 
en  arraoKed  as  to  pass  between  and  above  the  bai-s,  and  descend  below  so  &x  as  not  to  obstruct  the  dralt  and 
be  beyond  the  influeDce  of  the  intense  heiit  of  the  furnace. 

209.  Excavating  axd  Grading  Machine;  Z.  X.  Morrel,  Cameron.  Texas. 

Claim — Ist,  The  employment  of  a  revolving  cylinder  of  bbules,  arranged  at  the  lower  end  of  the  inclined 
digger,  in  combination  with  said  digger,  and  with  a  series  of  coulter  ploughs,  armuged  at  the  front  end  uf 
the  machine.  2d,  The  employment  of  a  revolving  cylinder  of  teeth  or  blades,  arranged  at  the  upper  end  of 
the  inclined  digger,  in  combination  with  said  digger. 

[Uy  this  inv.-ntion  the  soil  is  first  cut  up  in  loug  narrow  slices,  th*>n  divided  transversely  into  small  clods, 
next  elevated  and  pulverized,  and  then  conveyed  by  endless  longitudinal  apron  conveyers,  which  discbarge  it 
at  right  angles  to  or  on  one  side  of  the  grade  or  ditch.] 

210.  Machine  for  ScomiNG  and  PoLhiUiNG  Coffee;  William  Xewell,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  two  cylinders,  having  a  space  between  them,  with  the  scarified  arms  or 
bp.itei-8  moving  in  contrary  directions. 

211.  Railroad  Car  Brakes;  William  Perkins,  PljTnpton,  Massachusetts. 

Claim— 1st,  The  arrancrement  of  the  sliding  buff,rs,  brake  levers,  rod,  i,  hooked  rods,  b  b',  and  staple,  to 
operate  in  combination  with  the  brake.  2d,  Arranging  the  brake  sho-s,  in  combination  with  the  staple  and 
books,  m  m'.  ad.  The  arrangement  and  combiiiatiou  of  the  hooked  rods,  1  P,and  the  rwls,  o  o',  and  with  the 
staple,  so  that  the  books,  m  m',  can  be  adjusted  according  to  tht  direction  in  which  the  car  is  to  run.  4th, 
The  arrangement  and  combination  of  the  sliding  buffer,  lever,  aud  S]iring,  as  specified. 

212.  Mode  of  Ueatisg  Drtlng  Cylisders  by  Steam;  A.  P.  Pitkin,  Hartford,  Connecticut. 

Claim — In  combination,  the  closed  heating  cylinders,  force  pump,  vacuum  valve,  and  connecting  tubes, 
in  th--  mann*  r  set  tbrth. 

213.  Saw  Gummeb;  William  Porter,  Mexico,  New  York. 

Claim — 1st,  The  arrangement  and  combination  of  the  lev^r  with  the  sliding  box  by  means  of  the  bar,  m, 
mas  to  give  a  continu'd  and  d'lwnward  action  upon  the  cutter  or  burr  by  the  use  of  the  colled  springs, 
thereby  feeding  the  said  cutter  or  burr.  2il,  The  arrangement  and  combination  of  the  index  pointers,  with 
the  index  and  the  bars,  1 1',  connected  to  the  frame,  so  as  to  give  any  required  direction  to  the  cutter  or  burr. 
3d,  The  use  of  the  set-screw  by  means  of  which  the  distance  between  the  blocks  is  adjusted  proportionally 
to  saw  plates  of  different  thicknesses  prior  to  being  fiistened  thereto  by  the  eccentric  lever. 

214.  OsciLUTixo  Steam  Engines  ;  John  A.  Reed,  Jersey  City,  New  Jersey. 

Claim— The  arrangement  of  the  reversing  valve  in  a  steam  chest  on  the  top  of  a  bridge-piece,  in  combi- 
nation with  tile  separate  p;issa-es  iu  the  bridg.--piece  communicating  tbe  chamlAii's  in  the  trunnion  boxes, 

215.  Apparatus  foe  Working  Pcmps:  Benjamin  Robbins.  Macbtas,  Maine. 

Claim — Tbe  combination  and  arrangi-ment  of  the  crank,  fly-wheel,  lever,  walking  beam,  and  piston  rods, 
as  set  forth. 
21G.  FcRNACE  for  Dental  Purposes;  Edward  A.  L.  Robbins,  City  of  New  York. 

Claim — The  arrangement  and  application  of  the  double  inclined  grates,  as  s-^t  forth.  Also,  in  combina- 
ti^m  with  such  inclined  grates,  the  parts  to  contain  the  muffle,  retort,  Ac,  as  set  forth. 

217.  Uay  Press;  Charles  Rundlett,  Alden,  and  John  W.  Drummoud,  Winslow,  Maine. 

Claim — The  arrangement  of  the  driving  drum  or  windlass  and  driving  gear  with  mference  to  the  pres^ 
box  and  the  platen  screws  and  their  pinions,  disposed  on  the  sides  »rf  the  press-box.  Also,  the  combinatiou 
and  arrangemi-nt  of  the  connecting  rods  and  rings  with  each  platen-elevating  screw,  and  the  bars  of  the  cover 
of  the  jiress-box,  the  whole  being  to  oi)erate  as  sijecified.  Also,  the  mode  of  applying  the  drafl-rope  guide  to 
the  press  frame  and  the  driving  pulley,  that  is,  by  means  of  a  fulcrum,  aud  the  screw  or  projectioa  made  to 
ent'-r  the  helical  groove  of  the  driving  pulley. 

218.  Edge  Planf^;  Henry  Sauerbier,  Newark,  New  Jersey. 

Claim — Tbe  bevel  wheel,  e,  pinion,  worm,  wheel,  o,  socket  shaft,  pinion,  feed  wheel,  cutter  head,  gauges, 
roller,  levt  r  piece,  and  Corliss  head,  arranged  as  specified. 

219.  IIVDRACLic  Motor;  Morrill  A.  Shepard,  Orin,  Illinois. 

Claim — The  combination  of  the  vacuum  tube,  e,  and  tube,  c,  for  giving  motion  to  the  water-wheel  by  tbe 
action  of  an  undammed  stream,  as  described. 
230.  Mctaluc  Bcno  ;  T.  Briggs  Smith,  Marietta,  Ohio. 

CI  lim — A  metallic  screw  bung  for  casks,  or  other  wooden  vessels,  for  holdins  liquids,  with  a  knifV'-like 
thread,  and  an  elevation  at  any  point  between  the  threads,  and  a  shoulder  on  the  bnng  let  into  the  stave. 
221.  FoRNACES;  Lewis  Solomon,  City  of  New  York. 

Claim— So  constructing  a  desulphurizing  furnace  for  roasting  the  ores  of  precious  metals,  as  that  the  heat 
flhall  bt>  applied  first  b.-neath  the  b.>Io  of  thu  furnace  and  afterwards  on  the  surface  of  the  ore,  when  the  same 
is  combiniMl  with  a  clumber  arninged  in  the  base  of  the  chimney  for  the  reception  of  such  volatilized  par- 
ticleji  of  ore,  4c.,  us  may  be  drivoa  off  by  hjat  or  carried  over  by  the  draft. 
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222.  Snow  Pi,oroiis;  BI.  B.  Spaffor.],  Warsaw,  New  Ymk. 

CUiiiii— The  vt-nical  I'utary  shaft  with  ita  spiral  wings  for  tlie  rtnioval  of  snow  from  the  railroad  track, 
as  described. 
2^3.  Lasts;  Obed  S.  Squire,  New  Haven,  Connecticut. 

Claim — The  arrangement  and  combination  of  the  longitudinal  flections,  strips,  and  bolt,  as  de8crH>ed. 

[By  this  improvement  the  manufacture  of  india  rubber  buots  and  shoes  is  murli  facilitated,  the  lasts  bfiiig 
made  in  two  halves,  so  that  the  shoe  or  boot  cau  be  widened  without  the  length  being  increased  and  varieties 
of  shape  obtained  without  the  necessity  of  tabs  upon  the  last.] 

224.  Meat-masher;  George  Storer,  New  Britain,  Connecticut. 

Claim — The  hollow  or  solid  cylinders  with  pointed  angular  teeth,  the  base  of  which  teeth  has  nearly  in 
contact,  and  in  combination  therewith,  the  device  for  adjusting  the  cylinders,  as  specified. 

225.  Stoves;  John  G.  Treadwell,  Albany,  New  York. 

Claim — The  combination  of  the  division,  c,  with  the  damper  and  doors,  arranged  in  the  manner  specified. 
22G.  Stoves;  John  G.  Treadwell,  Albany,  New  York. 

Claim — The  emplnymeut  of  hinged  plate,  in  combination  with  the  hearth-plate  above,  the  two  being  used 
in  the  manner  specified. 
227.  Elbow  for  Stove  Pipes;  A.  K.  Tapper,  Clarkeon,  Michigan. 

Claim— Constnicting  the  joint  of  pipes  with  flanch,  f,  and  the  overlapping  flanch,  f,  so  as  to  allow  tho 
pipe  to  be  adjusted  at  any  desired  angle. 
2:>8.  Machine  for  Cctiing  IIeels  and  Soles  for  Boots  and  Shoes  ;  .Albert  Warren,  Jefferson,  Ohio. 

Claim — The  bent  knife,  y,  resting  ou  the  shoulders  of  the  movable  slides,  as  described.  Also,  the  knife, 
T,  resting  on  the  shoulders,  in  combination  with  the  knife,  (j,  ac^justed  as  set  forth,  and  by  which  luiy  size  or 
ehape  of  leather  may  be  cut,  ready  to  be  sewed  or  pegged  upon  the  boot  or  shoe. 

229.  Harvesters;  W.  A.  Wood  and  J.  M.  Rosebrooks,  Uoosick  Falls,  New  York. 

Claim — In  combination  with  a  main  frame  suppdrted  upon  two  driving  wheels,  and  which  frame  carries 
the  shaft  and  main  cog-wheel,  a  second  frame,  hinged  to  said  shaft,  so  that  the  crank  sliatt  on  said  si-eun-l 
frame  shall  always  be  in  a  radial  line  to  the  main  cog-wheel,  however  much  said  secoud  frame  may  vibrate  ou 
the  main  frame. 

230.  Fastening  for  Bedstead  Drapery;  George  "W.  Watrous,  Hartford,  Connecticut. 
Claim — A  drapery  fastening,  constructed  of  a  case,  hook,  and  link,  as  described. 

231.  PCMPING  E.\.;ine:  IImmv  li.  ■Woitiiini^tun.  Bior.klyii.  New  Ynrk. 

eteam  or  othei'  ilni.l.  -i  ;,t  i.n.u'  ■'  -  ■  ii  i.  ■  ,■  _  ■!.  .i  ■'!  ■■  i.  ii  :  i  ■■  mi-  ■  .'■.  i  ■  ^i  :■  ;  ^  i^'  -,  -"Vrniin.L;  llio 
motive  power  nf  il,..  miIm  i  .  1 1.'  t  i..  ■  n-.  !,_■  i  !,■  .  ,■  i  i'.,  .,,  ,i  .;,  ,.;  .,i  l,  .,-1  ..n-  |  inuj-  [.,-i-ii  ii|.mu  the  \\aI'-\, 
audreli^  vi;,^   t!,.       .  :,    [1  .-I    11,.-  I  iM,:|.  1,.  :n   -i.,  ,.-  ,, ,„  ii.., ..,.,..      -«l,    'II..-  al  K.Ui^.lucii.  .-liuUUul   l\Sudi.s- 

tinet  ^^-■  Ii  -■■■.■  ■■■  -  ,.l  i|M-.|  I  .  ih-  -i'MiM  .ui'i  >.vli  'i;-i  \  .IvL'S.'f  each  engine,  the  one  system  to  be  operated 
upon  I  >:  I  I  :  ;  ::-  I .  i  ■  I  ■  11  u  1 1  i  I  ■(  i  !■  J.  I  in  i  iiM  i  -  t  Im  i  hi  1 .1 1  ioji  of  the  repose  of  the  piston  at  the  termination 
of  the  >,:■-:..,  1.-^    ..ih..|    I..1   l,Mi,_,li^  ile-  J^i-tni,.  I,,  a  -!..;.■  ^A  rest. 

232.  RAiLr.OAit  .Swiicuts;  Jatub  Beiicbler.  Assignor  to  self  and  J.  F.  Brickley,  Anderson,  Indiana. 

Claim — The  obstruction  or  "  scotch  "  applied  to  tho  turn-out  and  connected  with  the  switch  so  as  to  be 
operated  automatically  by  the  movement  of  the  same. 

233.  Elbows  for  Stove  Pipes;  Noi-man  Bedell,  Assignor  to  S.  P.  Bedell,  Albion,  New  York. 

Claim — Ist,  The  employment  of  the  metallic  frame,  constructed  in  the  manner  set  forth.  2d,  The  cnm- 
fcination  of  the  clasp  wiih  tho  frame,  as  constructed,  lor  the  purpose  of  holding  the  miter  edges  of  the  pipe 
together. 

23i.  M.\CHINE  FOR  Polishing  Cui;;,-^:    ll    l    r  \.  Jersey  City,  New  Jersey,  and  Ales.  Miller,  City  of  New 
York,  Assignors  to  H.  1  .  i         i 

Claim— The  cork-polishin;;  ii  .  :  ,  .  i  I ng  of  a  series  of  rollers  re  ughened  by  a  surfnce  of  pumice- 
stone,  or  erjuivaleut  abrading  maUii.il.  .md  a  lu  ;i,-li  or  brushes  acting  in  conjunction  to  polish  the  cyhnilric;il 
portion  of  machine-made  corks. 

235.  Dies  for  Shaping  Articles  in  Metal;  Levi  Dodge,  Assignor  to  self  and  Dodge  &  Blake,  Watcrford, 

New  Yoj  k. 
Claim — The  forming  of  articles  of  iron,  or  other  Uietal,  wlien  such  articles  are  to  be  shaped  by  a  simul- 
taneous action  or  pres.sure  of  dies  an  several  or  all  sides,  the  employment  of  the  movable  dies,  operating  sub- 
stantially upon  the  principles  set  forth. 

236.  Corn  Ucskers;  Slosea  H.  Gragg,  Assignor  to  self  and  T.  N.  Page,  South  Boston,  Massachusetts. 
Claim — The  arrangement  and  combination  of  the  small  intermediate  conical  roller,  larger  couiaU  rollei-s, 

guard,  and  hopper,  as  described. 

237.  Stoves;  Joseph  C.  Henderson,  Assignor  to  Rathbone  &  Co.,  Albany,  New  York. 

Claim — 1st,  The  air-space  between^the  oven  and  the  fire,  when  so  arranged  that  a  descending  draft  the 
whole  width  of  the  stove  passes  through  said  space,  and  thence  to  the  fire.  fi>r  promoting  combustion,  and  at 
the  same  time  rendering  the  temperature  of  the  oven  more  uniform.  2d.  The  damper  at  the  front  end  of  tin' 
oven,  in  connexion  with  the  descending  flue  between  the  front  plate  and  fire-box,  whereby  tho  oven  can  ba 
entirely  closed  when  the  stove  is  in  use  for  roasting. 

238.  Churn;  Lorenzo  Lake,  Assignor  to  self  and  "VVm.  Patton,  Middlebury,  Pennsylvania. 

Claim — The  dasher,  made  iu  the  manner  as  described,  when  the  same  shall  bo  operated  by  the  devices, 
as  described. 

239.  Journal-boxes  for  Railroad  Cars;  Robert  McWilliams,  Assignor  to  S.  H.  Hoffman,  Philadelphia,  Pa. 
Claim— 1st,  The  upper  half  of  the  box  with  its  socket  tbrnifd  by  the  flanches,  in  combination  with  tlio 

lower  half  of  the  box.  when  the  two  halves  are  arranged  so  that  on  adjusting  the  lower  half  to  its  jdace  it 
may  assume  the  position  shown  in  fig.  1.  and  so  that  when  adjusted  the  end  of  the  oil  chamber  shall  be  clnso 
to  the  axle.    2d,  The  self-atUusting  leather  packing  and  the  metal  plate,  when  both  are  dependent  upon  the 
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lower  half  of  the?  box  for  their  proper  pngition  within  the  other  half,  and  when  they  are  othenviBe  arranged 
in  respect  to  both  upper  and  lower  half  of  the  box,  as  set  forth. 

240.  Siiwr.vG  Machines;  Louis  Planer,  Assignor  to  self  and  Joseph  Anger,  City  of  New  York. 

Claim — The  combination  of  the  peculiarly  constructed  notch  which  is  confined  to  the  upper  half  of  tho 
shuttle. and  leaves  the  lower  half  intact,  with  "a  driver  having  a  single  honi  or  finger,  which  entering  the  said 
notch  constitutes  a  guard  to  prevent  the  flying  up  of  the  heel  of  the  shuttle. 

241.  Harvesting  Machines;  George  "W.  Richardson,  Assignor  to  self  and  G.  M.  Weed,  Grayville,  nUnois. 
Claim— The  application  of  the  rack  upon  the  reciprocating  bar  and  pinion  upon  the  vertical  shaft,  con- 
nected and  arranged  for  operating  the  two  sickles  at  the  same  time  by  the  cam  wheel. 

342.  Damper  for  Cooking  Stoves;  Lyman  L.  Thomas,  Dighton,  Massachusetts,  Assignor  to  the  Dighton 
Furnace  Co. 
Claim — A  damper  placed  in  the  outlet  of  the  return  flue  of  n  cooking  stove,  near  the  termination  of  said 
line,  and  of  such  a  form  that  when  secured  or  hinged  at  its  lower  end  to  tho  side  of  the  flue  opposite  the  oven, 
and  when  partiallyor  fully  closed  it  shall  stand  in  "a  position  more  or  less  diagonnl  aert>ss  the  flue,  and  of  such 
a  length  that  it  can  never  be  moved  more  than  tweuty-ftve  degrees  Irom  a  i>erpendicular. 

JULY  2G. 

243.  Mode  of  Setting  Logs  in  Saw-mills;  Asa  Brooks,  Tolland,  Connecticut. 

Claim— The  ajiplication  and  combination  of  the  ge-ir  and  screw-sluift,  the  traveling  ratchet  and  chock, 
the  stops  and  the  spring  pawl,  for  the  purpose  as  described. 

244.  Bread  Slicer  ;  H.  F.  Bond,  Hudson,  Wisconsin. 

Claim — 1st,  The  movable  tray  operated  automatically  by  the  motion  of  the  knife,  in  the  manner  set  forth. 
2d,  The  bar,  arranged  aa  desciibed. 
245-  Tweer;  S.  L.  Bond,  Greenwood,  Sonth  Carolina. 

Claim — The  arrangement  and  combination  of  the  two  pipes,  c  c.  having  their  orifices  opposite  to  each 
other,  with  the  air  chamber,  so  that  the  two  currents  of  air  on  entering  the  chamber  will  oppuse  each  other, 
and  thus  uniformly  diffuse  the  air,  as  described. 

[*lte  invention  consists  in  introducing  air  from  the  bellows-pipe,  and  compressing  it  to  a  certain  degree 
into  au  air  chamber,  the  cover  of  which  is  perforated  with  a  number  of  holes,  so  that  the  air  escaping  from 
the  chamber  is  spread  over  a  comparatively  large  area  and  with  a  uniform  force.  This  cover  when  burnt  out 
is  so  arranged  as  to  he  easily  replaced  by  a  new  one.] 

246.  Iron  Folding  Bedstead;  John  Biberthaler,  City  of  New  Y'ork. 

Claim — The  arrangement  of  the  bed  bottom  in  two  parts,  one  of  which,  A,  being  about  two-thirds  of  tho 
whole  length  of  the  bed,  and  to  wliich  the  legs  are  attached  capable  of  turning  under  said  part,  when  re- 
quired, and  attaching  the  other  part,  d  (and  which  forms  the  upper  or  head  part  of  the  bed),  to  the  legs  near- 
est the  head,  in  such  a  manner  that  the  said  part,  D,  may  be  turned  over  the  top  of  the  bottom  part,  A,  while 
the  legs  to  which  the  same  is  attached  are  turned  under  the  said  part,  a,  in  the  manner  described.  Also,  fixing 
the  head  part  of  the  bed,  d.  when  unfolded,  either  to  the  legs,  b,  or  to  the  bottom  part,  A,  by  means  of  bolta 
or  pins,  in  such  a  manner  that  by  said  bolts  the  inclination  of  said  part,  D,  may,  at  the  same  time,  be  regu- 
lated to  any  desired  position. 

247.  Reefing  Sails  ;  Henry  Bessling,  City  of  New  York. 

CInim — The  slides,  applied  to  work  along  thejackstay.  or  other  suitable  portion  of  the  yard,  in  combina- 
tion with  reef-points  extended  from  the. back  sail  up  through  the  jackst:iy  or  yard,  and  with  the  reef  pend- 
ants. And,  without  confining  myself  to  the  particular  construction  uf  the  pawis.  I  claim  securing  the  reef 
Ijy  means  cf  pawls  applied  to  the  yard,  to  operate  in  combination  portions  of  the  reef  iwndants  made  of  chain. 
[This  invention  consists  in  carrying  the  points  of  each  reef  of  a  sail  up  to  the  yard,  and  attaching  them 
to  slides  which  are  fitted  to  work  along  the  yard,  and  to  which  are  attached  the  re'f  pendants.  By  hauling 
on  the  re>'f  pendants,  the  slides  are  caused  to  move  longitudinally,  and  to  draw  up  tho  reef  points,  and  so  reef 
the  sail  from  the  deck.] 
348.  Stereoscopic  Instruments;  Ales.  Beckers,  City  of  New  York. 

Claim — 1st,  Placing  the  eye-glasses  in  a  movable  cylinder,  in  such  a  manner  th<it  opaque  pictures,  placed 
back  to  back,  may  be  viewed  by  th"*  same  pair  of  eye-glas.ses,  the  direction  of  the  said  eye-glasses  b-ing  varied 
by  the  partial  rotation  of  the  cylinder,  to  suit  the  opposite  position  of  the  pictures.  2d,  The  construction  of 
the  picture-holders  with  a  double  hook. 

249.  MAcniPTE  for  Stoning  Cherries  ;  E.  C.  Custer,  Evansburgh,  Pennsylvania. 

Claim— The  machine  for  stoning  cherries,  constructed  in  a  manner  specified,  with  its  spirally  grooved 
cylinder  and  adjustable  stripper,  arranged  as  set  forth. 

250.  Floor  Bolts;  J.  M.  Clark,  Philadelphia,  Pennsylvania. 

Claim—The  slide  valve,  or  a  sf^ries  of  slide  valves,  without  holes  in  th^m.so  arranged  and  operating  vdih 
the  apertures  in  the  sides  of  the  bolting  chest,  that  either  of  these  apertures  can  be  opened  or  closed  or  both 
closed  when  required,  for  the  purpose  of  turning  the  material  as  desired,  in  either  of  the  three  diiections. 

251.  Steam  Ueatixo  App.ieatcs;  B.  Wells  Dunklee  and  W.  B.  Moore,  Boston,  Massuchusetts. 

Claim — The  combination  of  the  tubes,  casing,  inner  and  cuter  reservoirs,  and  condensation  pipes,  and 
escape  pipe,  with  its  valve,  with  jietticoat  chamber  and  vaporizing  pipc,and  the  use  of  the  iron  kuowu  as  the 
Poleux  patent  metal  alloy  coating,  as  set  forth. 

252.  Door  Fastening  ;  Charles  Frost,  Waterbury,  Connecticot. 

Claim — The  employment  or  use  of  the  drop  plate,  constructed  of  the  form  and  applied  to  the  door  or  doors, 
as  set  forth. 

253.  Harvesters  ;  Henry  Fisher,  Alliance,  Ohio. 

Claim— Attaching  the  draft  or  draw  bars  to  the  arms,  l  l',  in  the  manner  set  forth.  Also,  the  peculiar 
arrangement  and  combination  of  frames,  tongue,  spur,  and  arm,  g,  in  relation  to  each  other  and  to  the  maia 
shaft,  to  operate  in  the  manner  specified. 
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254.  Machine  for  Feeding  Paper  to  Pristinq  Presses;  G.  II.  Ferguson  and  Sylvester  Ferguson,  Maiden 

Bridge,  ^e^v  York. 
Claim — Feeding  sheets  of  paper,  singly,  to  a  printing  press,  paper-ruling,  or  other  machine,  requiring 
the  fetd  of  a  siugle  sheet  at  u  time,  by  means  of  u  feed  ruller,  Q,  feed  roller,  i,  and  aijjustaljle  friction  stop,  or 
the  equivalents  thereof,  arranged  as  specified. 

255.  Locomotive  Boilers;  B.  L.  Clriffith,  Hiizleton,  Pennsylvania. 

Claim— The  deflectors,  arranged  within  the  space  between  the  fire-place  and  the  tube  sheet  of  a  I(jcomo 
tive  boiler,  iu  combination  with  oxK-ninyfi  in  the  hre-boH  for  the  admission  of  atmospheric  air. 

256.  Sewing  Machines;  E.  A.  Goodes  and  E.  L.  Miller,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  needles,  the  hook,  and  the  tongue,  arranged  as  described. 
257-  SoBMARiNE  Helmet  Window;  C.  M.  Gould,  Worcester,  Massachusetts. 

Chiini— The  application  to  submarine  helmets  of  the  above  described  window,  in  the  manner  described. 

258.  pL\No-FORTE3;  Charles  Glassborow,  Philadelphia,  Pennsylvania. 

Claim— Constructing  the  string  frame  of  an  npri:^ht  piano  with  two  pin  blocks,  and  other  appliances  fnr 
receiving  two  sets  of  strings,  and  two  distiiKt  -Miiiiii..Li4  iiMi.ls.the  strings  bfing  arranged  one  setonouL-  side, 
and  the  other  set  on  the  opposite  side  of  iln- ii  mi  .  lin  luu^ounding  boards  being  connected  together,  and 
the  whole  being  otherwise  constructed  in  tli    iniiui'  i  -  t  l  rih. 

259.  Valves  for  Water-closets;  James  Gillillau,  Umtluid,  Connecticut. 

Claim — The  combination,  of  elastic  tubular  spring,  piston,  and  chamber,  operating  in  the  manner  de- 
scribed. 

260.  FimxACES  of  Locomotive  Engines  ;  Kichard  Gill  and  G.  "W.  Grier,  Altoona,  Pennsylvania. 

Claim — In  combination  with  the  fire-box  of  a  coal-burning  locomotive  boiler,  a  water  deflector,  havinfr  a 
series  of  small  openings  through  it.  and  extending  up  over  the  tire,  as  represeuted.and  an  air  pitssagu  behind 
or  over  it,  which  communicates  with  the  external  air,  for  the  purpose  of  introducing  atmospheric  air  in  small 
jets  over  the  fire. 

261.  Pump;  Enos  Hartzler,  Orville,  Ohio. 

Claim— The  aiTangement  of  the  pipes,  valves,  springs,  x  x  s  s,  and  spring,  a,  with  the  rod,  box,  and 
stock,  combined  and  operating  as  specilii.d. 

262.  Sawing  Macbise;  E.  11.  Ilancock,  Augusta,  Georgia. 

Claim^lst,  The  combination  of  the  yielding  guard  levers,  or  their  equivalent,  with  the  rotary  saws,  as 
described.    2d,  The  head  blocks,  swinging  guide,  circular  saws,  and  gtiai'd  lever,  arranged  as  set  forth. 

263.  Sewing  Macbines;  Wm.llall,  Xorth  Adams,  Massachusetts. 

Claim— 1st,  The  combination  of  the  needle-carrier,  pivoted  bar,  connecting  rod,  j.  slide,  i.  pitman,  and 
crank,  arranged  in  the  manner  set  forth.    2d,  The  combination  of  slide,  i.  and  rod,  j.  or  its  eijuivalont,  wiili 
a  vibrating  ncedle-carrii-r,  in  such  manner  as  to  produce  two  vertical  motions  on  the  needle,  duiin-'  eath 
single  horizontal  motion  of  the  slide,  i,  in  the  manner  set  forth. 
261.  Washing  M.\ciiise;  George  Hall  and  Alonzo  Scudder,  Morris,  New  York. 

Claim— The  employment  of  a  corrugated  flexible  metallic  concave,  stretching  across  the  lower  part  of 
the  niacliine,  as  described. 

[A  corrugated  concave  is  used  in  connexion  with  a  swinging,  corrugated,  and  convex  rubber,  both  bcin" 
placed  iu  a  suitable  box  or  case.]  ° 

265.  lloTARY  PcMPS;  C.  H.  Hersey,  Boston,  Massachusetts. 

Claim— The  combination  of  the  flanched  shaft  with  the  hinged  valve  and  cone,  as  described. 

266.  Bedstead;  Benjamin  Ilinkley',  Troy,  New  York. 

Claim — The  arrangement  of  the  dovetailed  tenons  on  the  end  rails,  and  corresponding  dovetailed  mor- 
tises in  the  full  posts,  with  the  side  rails  and  longitudinal  tension  rods,  as  set  forth. 

267.  Water  and  Alarm  Gauge  for  Steam  Boilers;  F.  A.  Hoyt,  Boston,  Massachusetts. 

Claim — The  arrangement  of  the  balanced  valve  chamber  and  valve,  the  leading  pipe  thereof,  and  the 
whistle,  with  reference  to  the  dry  steam  chamber,  the  indic4»tor  chamber,  and  the  valve  lever,  and  the  indi- 
cator hand,  connected  together  and  ai'rangcd  in  the  two  chambers,  as  specified. 

268.  Printing  Macbines;  Richard  M.  Hoe,  City  of  New  York. 

Claim — Stopping  the  sheet  of  paper  as  it  issues,  after  its  first  side  is  printed,  and  imparting  to  it  a  ri^tro- 
grade  motion,  thus  returning  it  backwards,  or  in  reverse  order,  to  the  impression  cylinder,  for  the  purpose  of 
I)rinting  the  second  side,  by  the  means  described. 

269.  Force  Pumps;  Frederic  Kettler,  Milwaukie,  Wisconsin.' 

Claim — The  combination  and  arrangement  of  a  force  pump,  as  described. 

270.  Force  Pump;  Frederic  Kettler,  Milwaukie,  Wisconsin. 

Claim — The  combination  and  arrangepient  of  a  force  pump,  as  described. 

271.  Mills  for  CausaiNG  Quartz;  George  T.  and  Wm.  F.  Kearsing,  Butte  City,  California. 

Claim — The  arrangement  and  combination  of  the  driving  shaft,  arras,  rods,  and  runner,  as  described. 

272.  Macbines  for  Enameling  Mouldings;  Robert  Marcher,  City  of  New  York. 

Claim — Ist,  The  ehvstic  or  yielding  sides  of  the  hopper,  arranged  as  set  forth.  2d.  In  combination  with 
the  hopper,  the  reciprociitiug  dog  attached  to  the  bed,  and  operated  as  shown,  and  also  in  combination  with 
said  hopper,  the  feed  rollers,  either  or  both  feeding  devices  being  employed  for  the  purpose  specified. 

273.  Bedstead;  Charles  Messenger,  Warren,  Ohio. 

Claim— The  angular  and  oblique  slot  and  pin,  in  combination  with  the  plate  or  key,  when  arranged  in 
connexion  with  the  joipted  rails,  as  described. 

274.  Sewing  Machines;  Joseph  W,  Morton,  Plainfield,  New  Jersey. 

Claim — 3Iy  improved  loop-check  or  thread-holder,  for  the  Wheeler  &  Wilson  sewing  machine,  viz;  a 
loop<heck  or  thread-holder^  which  is  composed  of  hair  bristles,  or  other  suitable  fibres,  by  compacting  them 
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Claim — The  combination  of  the  pecnh'arly  constructed  roll.  i.  with  the  peculiarly  constnictod  roll,  j,  ar- 
ranged in  relation  to  each  other,  ae  shown,  i\"hereby  the  manufacture  of  the  waved  corrugated  mptallic  plate, 
with  margins  of  greater  thickness  than  the  middle,  as  patented  to  me  on  the  21st.of  June,  1859,  is  facilitated, 
while  a  portion  of  each  corrugation  is  formed  at  the  same  time,  as  described. 

276.  Machine  FOR  Mancfacturujg  "Waved  and  Corrdgated  Metal  Plates;  Richard  Montgomery,  City  of 

New  York. 
Claim — The  combination  of  the  peculiarly  formed  roll.  i'.  with  the  peculiarly  formed  roll.  j'.  arranged 
and  operating  in  relation  to  each  other,  as  shown  and  set  forth,  whereby  the  manufacture  of  the  wared, 
cornigated,  metallic  plate,  with  margins  of  greater  thickness  tlian  the  middle,  as  patented  to  me  on  the 
2lst  of  June,  1S59,  is  faeilitated,  while  only  ''one  corrugation"  is  formed  at  the  same  time,  as  described. 

277.  Shirt  Studs;  Daniel  Morris,  Bangor,  Slaine. 

Claim— The  improved  manufacture  of  shirt  studs,  as  constructed,  with  a  metallic  facing  and  an  anti- 
soiling  spool  or  guard,  arranged  as  specified. 

278.  Platforms  between  Railroad  Cars  ;  Joseph  Newman,  Baltimore,  Maryland. 

Clium — The  expanding  mesh  or  lattice  work  described,  when  attached  by  a  single  point  at  each  end,  in 
the  manner  set  forth,  to  be  used  as  a  bridge  or  gitngway  between  railroad  cars. 

279.  Gates  for  Railroads;  Ira  Bobbins,  llughesville,  Pennsylvania. 

Claim— The  shafts,  s  s',  having  arms,  as  described,  in  combination  with  the  shaft,  b.  lever.  A.  train  of 
wheels,  coo,  spring  detent,  g,  spring,  f,  and  the  several  rods  connecting  the  aforesaid  parts,  as  set  forth,  for 
operating  the  dlidiug  gate. 

280.  Springs  for  Railroad  Cars;  David  B,  Rogers,  and  Joel  A.  Wood,  Pittsburgh,  Penasylvania. 

Claim — The  combination  of  a  series  of  plate  springs,  arranged  as  described,  with  a  box  in  which  they  are 
inserti^d,  and  a  follower,  the  spring  box  being  either  separate  from  or  forniins:  part  of  the  truck,  in  the  man- 
ner set  forth.  Also,  making  and  using  the  plates  or  leaves  of  the  spring  of  different  thicknesses  in  the  same 
series,  for  the  purpose  of  adapting  the  spring  to  the  varying  degrees  of  pressure  to  which  it  may  be  subjected 
from  time  to  time. 

281.  Gold  Washers;  Harrison  Roberts,  Mormon  Island,  California. 

Claim— The  arrangement  of  the  sluice,  in  combination  with  the  hopper  and  with  the  supply  channel,  in 
such  a  manner  that  the  water  strikes  the  dirt  from  below,  and  that  the  hopper  is  made  self-supplying. 
2S2.  BiscHT  Board;  Isaac  R.  Shank,  Buffalo,  Yirginia. 

Claim — The  arrangement  and  combination  of  trap-boards,  beveled  strips,  levers,  and  vertical  pins,  in 
the  manner  set  forth. 

[This  is  a  frame  or  chest  so  constructed  as  to  hold  meal  and  flour,  with  a  t.able  on  the  top  on  which  the 
dough  can  be  worked,  and  trap-doors  in  this  table  which,  when  closed,  are  perfectly  flush  witli  it.  can  be  op- 
ened into  the  flour  or  meal  receptacles  by  simply  pressing  on  pins,  they  being  opened  and  closed  by  a  system 
of  levers  and  pins.] 
283.  SaiRT  Studs;  Henry  Simon,  Providence,  Rhode  Island. 

Claim— The  movable  elbow  piece,  spring,  and  lever.  api>licd  in  combination  with  each  other  and  with  the 
fixed  shank,  and  in  relation  to  a  fixed  elbow  piece,  as  described. 
2S4.  Sewing  Machines;  Isaac  M.  Singer, €ity  of  New  York. 

Claim — Making  the  needle-carrier  with  a  mortise,  in  combination  with  the  needles,  a  series  of  blocks 
having  parallel  sides  grooved  to  receive  the  net-dies,  and  with  a  clamp  screw,  or  its  equivalent. 

285.  KiXE-Pis  Balls;  John  Taggart,  Roxbury,  Massachusetts. 

Claim — The  nine-pin  ball,  composed  of  a  hollow  metallic  body  and  a  covering  of  India  rubber,  or  other 
suitable  elastic  material. 

286.  Boring  Tools;  George  J.  Washburn.  Worcester,  3Iassachusetts. 

(Tlaim — Giving  the  stock  or  shaft  of  a  boring  screw,  driving,  or  other  tool,  a  continuous  rotary  motion  in 
one  and  the  same  direction,  by  means  of  a  nut  or  sleeve,  which  is  moved  in  u  rectilinear  reciprocating  direc- 
tion on  said  shaft. 

287.  Construction  of  Railroads:  Amos  Webb,  Savannah,  Georgia. 

Claim — The  arrangement  of  the  ties  in  alternate  reversed  inclined  positions,  as  described. 

[This  invention  consists  in  placing  or  laying  the  ties  or  sleepers  of  railroads  angularly  in  the  ground,  or 
in  Buch  position  thai  their  sides  will  be  inclined  relatively  with  vertical  planes  and  their  upper  surfaces  in- 
elined  from  a  horizontal  plane.] 

288.  Apparatus  for  Waksung  bt  Steam;  Charles  A.  Wilson,  Cincinnati,  Ohio. 

Claim — Tlie  v.alves,  adapted  and  arranged  in  the  lower  or  diprharging  end  of  tht^  branches,  coils,  or  radia* 
tors  of  a  system  of  steam  heating  pipes,  and  closable  automatically  by  heat,  in  the  manner  explained. 

289.  Steam  Radiator;  Charles  A.  Wilson,  Cincinnati,  Ohio. 

Claim — The  arrangement  of  a  series  of  tubes  or  boxes  provided  with  corresponding  apertures  and  nozzles, 
to  permit  circulation  of  steam  and  receive  bolts  or  rods,  wliich  extend  from  top  to  hottnm  of  the  tier,  the 
whole  being  adapted  to  admit  of  varying  the  extent  of  radiating  sui-iace  while  that  of  the  floor  room  occupied 
remains  unchanged. 

290.  Churn  Dashers;  Parker  Wineman,  Loydsville,  Ohio. 

Claim — A  cylindrical  dasher  for  churns  formed  with  a  perforated  top  provided  with  a  movable  cap  or 
cover  and  with  hinged  vulves,  arranged  in  such  manner  that  cream  may  be  received  within  the  dasher  at  each 
downward  motion  thereof. 

291.  Safety  Guard  for  a  Ferry  Wharf  ;  Edward  F.  Woodward,  Brooklyn,  New  Tork. 
Claim — The  employment  of  the  apron,  for  the  purposes  set  forth. 
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292.  Veijetian  Blinds;  George  IT,  Woodwortli,  Brncklyn,  New  York. 

Cliiim — The  eyes  or  staples  paaeiDg  the  cords  aud  attaching  the  tapes  to  the  blind  slats,  in  the  manner 
specified. 

293.  OUE  Washer  and  Amalgamator;  John  N.  WycUoff,  Brooklyn,  New  York,  and  Thomas  M.  Fell,  Orange 

Minus,  Virginia. 
Claim— A  concentrator,  conatnicted  with  a  series  of  boxes  or  partitions,  having  curved  bottoms  com- 
munieating  one  with  the  other,  and  driven  transvtrsely  for  the  purpose  of  si-parating  poor  from  rich  deposit. 

294.  Gold  Amalgamator;  John  N.  Wyckoff,  Brooklyn,  New  York,  and  Thomas  M.  Fell,  Orange  Mines, 

Virginia. 
Claim — The  application  of  heat  by  steam,  or  otherwise,  to  vessels,  pans,  or  cylinders,  beeping  the  con- 
tents wpll  triturated  or  mixed  at  an  elevated  temperature,  bo  as  to  amalgamute  the  prepared  ore  by  the  use 
of  mercury  aud  alkali,  as  specified. 

295.  Wood  Saw  ;  Eliaa  Blake  (Executrix  of  Robert  Blake,  deceased),  Assignor  to  Blake  &  Son,  Albany,  N.  Y. 
Claim — The  new  manufacture  of  wood  saws,  in  the  manner  set  forth,  meaning  by  this,  to  claim  only  tlie 

sole  right  to  manufacture,  according  to  the  mode  of  construction  herein  set  forth,  the  special  kind  and  cha- 
racter of  saws  knowu  as  wood  saws,  and  clearly  defined  and  represented  in  the  description  and  drawings. 

296.  Clothes  Frame:  J.  Burr,  Baltimore,  Maryland,  Assignor  (through  me9ue-assigument)to  George  A.  Fay- 

man,  Washington  City,  D.  C. 
Claim — The  seat,  caji;i1i!r  nf  inn\nmrnt  on  the  shaft  in  one  direction  only,  and  provided  with  the  weighted 
detent  and  the  ring  nuivjil  ■  tli  ■!  rm  wrhuut  bearing  against  the  shaft,  in  combination  with  the  shaft,  arms, 
braces,  and  cords,  arran-ri  .i-^  .1,  -i  i  iii.  i. 

297.  PiANO-PORTES ;  J.  \y.  Fi'i  li*  r.  A--iu'nor  to  self  and  Charles  Fischer,  City  of  New  York. 

Claim— The  bar  bi-noath  the  dampers  and  above  the  piano  strings,  actuated  by  the  levers,  or  their  equiva- 
lents, in  the  manner  specified, 
29S.  Screw  Stocks;  Simeon  Goodfellow,  Assignor  to  self  and  John  Fish,  Troy,  New  York. 

Claim — The  cutting  die,  in  combination  with  the  vibrating  circular  plug  and  the  movable  holder,  ar- 
ranged as  specified. 

299.  Churn;  Alfred  Guthrie,  Assignor  to  Wardell  Guthrie,  Chicago.  Illinois. 

Claim — The  combination  and  arrangement  of  the  cranks  connected  by  the  plate,  ov  its  equivident,  in  the 
manner  described. 

300.  Glass-polishino  Machines;  Albert  H.  llook.  City  of  New  York,  Assignor  to  Wm.  A.  Horstman,  Brook- 

lyn, New  York. 
Claim — The  combination  of  the  api)aratus  for  producing  the  reciprocating  longitudinal  motion  and  con- 
tihuous  lateral  motion  given  to  the  polishing  blocks,  couHisiing  of  the  screws,  worm-wheel,  worm,  aud  its 
connexions  with  the  driving  power. 

301.  Fire-escape  Ladders;  Uezekiah  Johnston  and  Wm.  J.Matthews,  Assignor  (through  mesne-assignment) 

to  Uezekiah  Johnston,  Colhusville,  Illinois. 
Cliiim — The  combination  of  the  endless  belt  with  the  folding  ladders  and  the  platfurm,  in  the  manner 
described, 

302.  Machine  for  Cracking  Sugar;  James  H.  Murrill,  Assignor  to  Egerton,  Dougherty,  Words  &  Co.,  Balti- 

more, Maryland. 
Claim — The  employment  of  n  vibratory  saw,  in  combination  with  a  gauge  plate  and  hopper,  arranged  for 
sawinu  -.n  ■ilM.'*  nt'^tt-  .r  :infl  diicirin.:  tlifni  hi-twcn  cni-^bing  rollers.  Also,  the  employment  of  rollirs  mov- 
ing in  Mr.  -Ill  \\  I  til  r  ii  ,,'  !i,  I  I  ,.ii-ti  111  1.  ii  \\  nil  <  I  iiMti.i  Ml  rutters,  for  the  purpose  of  perfectly  dividing  slabs 
of  Ml-  !■  M  ■  '  '  '  I  I  111-  Al-'i.  Ml'  ,  iii-i  I  u'  linii  of  a  hopper  provided  with  parallel  grooves,  or 
their.,.       .    .   11  xMili   I  nir  ul  II  -.lu.  >Mi,-iiiicted  inthemannersetlbrth. 

303.  Cuius  M.t.h^N .    W .  ii.  -Nuii.-l.-,,  A=6iyiR.r  tu  A.  U.  .M-ukham,  W.  H.  Nichols,  and  David  Strong,  East 

Ilamptun,  Cunueclicut. 
Claim — The  employment  of  plates,  or  their  equivalent,  fur  the  purpose  of  securing  or  retaining  the  caps 
or  covers  of  coffin  screws  or  tacks, 

304.  Hoisting  Cranes;  J.  Y.  Parce.  Assignor  to  self  and  D.  B.  DeLand,  Fairport,  New  York. 

Claim — ^The  main  arm  of  a  crane,  arranged  with  the  double  diagonal  braces  and  with  the  guide  rollers, 
to  operate  in  combination  with  the  arm  jointed  to  the  same  by  uieaus  of  the  oval  pin,  as  set  forth. 

305.  Portable  Sawing  Machine;  Samuel  R.  Smith  and  Philander  P.  Lane,  Assignors  to  Lane  &  Bodley,  Cin- 

cinnati, Ohio. 
Claim — 1st,  The  idle  friction  pulley,  operating  in  combination  with  the  arbor  and  feed  driving  a  circular 
saw.  '2d,  In  the  described  connexion  with  the  transverse  rack,  the  gearing,  ratchet  wheel,  pawls,  lever,  and 
stop,  which  operate,  by  their  rigidity,  in  one  din-ction,  to  transmit  a  forward  movement  of  the  rack  to  the 
knee,  yet  permitting  the  retraction  of  said  rack.  3d,  The  described  arrangement  and  adaptjxtion  of  the 
weighted  eccentric  friction  pawl,  for  the  exact  retention  of  the  knee  to  the  place  of  setting,  -ith.  The  de- 
Bcribed  arrangement  and  adaptation  of  the  perforated  rack,  pinions,  knee,  and  screen,  for  the  exclusion  of 
dost. 

Extensions.  -■ 

1.  Fan  Mills  ;  Isaac  T.  Grant,  Shagticoko,  New  York ;  patented  July  10, 1845 ;  extended  July  5, 1859. 

Claim — The  manner  in  which  I  have  arranged  the  screen  and  the  chess-board,  and  combined  them  with 
the  screens  ordinarily  used,  so  as  to  obtain  two  distinct  currents  of  wind,  and  to  subject  the  felling  grain  to 
the  stronger  currents  below  the  screen  and  chess-board,  thereby  blowing  oflf  the  heavier  portions  of  foreign 
matter,  whilst  the  chaff"  is  blown  off"  by  the  ordinary  currents  in  the  upper  compartments  of  the  shoe. 

2.  Shaping  Irregular  Surfaces  in  Woon ;  Warren  Hale  and  Allen  Goodman,  Dana,  Maasachnsette;  patented 

July  22, 1845;  extended  July  26, 1859. 
Claim — The  method  of  copying  or  forming  the  longitudinal  irregularities  of  piano  legs,  and  other  similar 
articles,  on  rough  blocks  of  wood,  by  means  of  a  carriage  moving  longitudinally  against  the  revoI\ing  cutter, 
and  holding  both  the  pattern  and  the  rough  block,  the  cutting  tool  being  rais-jd  and  depressed  fur  depths  of 
cut  by  rollers  resting  on  the  patterns. 
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ADDITIONAL  IMPROTEMENTS. 

1.  PREPATiiNa  AXD  MouyriNO  Slates;  Hubbard  Beebe,  New  Haven,  Connecticut ;  patented  March  29, 1859; 

oddittunal  duted  July  o.  lJ«o9. 
Claim — The  combination  of  Icatlicr.  or  clodi,  or  fiU  (or  feltin<r).  in^toad  r.f.  or  in  addition  to,  india  rubber 
and  guttii  peicha,  go  far  as  beauty, and  ecouMi,, ,.  .:,  i    ;.  -[  ,'  i.  i,  -    i.  n-    hi,,\  r.  .iuire,with  the  metallic  band 
or  rim  around  the  edge  of  the  slate,  as  pat'ht       M       \-  .v.  '<■-    '      a:-      i'        mbination  of  leather  and  cloth 
with  my  tnctallic  rim,  or  with  a  water-pn-i  :  .  -    ttut-ssas  will  warrant,  to  some 

extent,  thf  disuse  of  said  meUillic  rim,  esi<r<  i  li      .(    ii,    i;  -     _  -  .  r   -  ;;i  i      ■  •    lu  furm  or  forms. 

2.  Haxgisg  Window  Sashes;  Theodore  F.Uali,  Marietta,  Ohio;  imteuttd  December  21,1858;  additional  dated 

July  26.1869. 
Claim — The  improved  arrangement  of  cords,  pulleys,  and  weights,  for  hangin<r  the  sashes  of  window?,  so 
that  eiihtT  or  both  sashes  can  be  retained  in  any  desired  position  in  the  frame,  the  sash  and  weights  being 
suspended  and  moving  on  cords  attached  to  the  frame. 

3.  Picker  Sawing  Machines;  John  Haw,  Old  Church,  Virginia;  patented  June  23, 1857;  additiunal  d;ited 

July  2ti.  1859. 
Claim — Attaching  the  saw  guides  to  the  overlianging  bearing,  so  as  to  adjust  them  to  the  sawing  of  small 
log3. 

Re-Issues. 

1.  Faccet;  Albert  Fuller,  Cincinnati,  Ohio;  patented  October  16, 1855 ;  re-issaed  July  5, 1859. 

Claim — ^The  elastic  plug  valre  attached  to  a  stetn,  when  operated  by  an  eccentric,  or  its  equivalent,  as 
eet  forth.  Also,  the  elastic  plug  valve  constructed  a;^  described,  in  combination  with  the  cup-shaped  cap  to 
prevent  the  cup  from  spreading. 

2.  Faucets;  James  Powell,  Cincinnati,  Ohio;  patented  March  22, 1859;  re-issued  July  5, 1859. 

Claim — The  described  arrangement  of  the  cam.  flanches,  longitudinal  slot,  and  spurs,  combined  and  ope- 
rating in  the  manner  and  for  the  purposes  set  forth. 

3.  BiLUABD-TABLE  CUSHION ;  Johu  M.  Brunswickj  Cincinnati,  Ohio ;  patented  December  8, 1857 ;  re-issued  July 

12,  1859. 
Claim — That  ordt>r  in  the  arrangement  of  the  material  composing  a  billiard-table  cushion  which  places 
the  cork  in  the  rear,  the  rubiier  iu  front  of  it,  and  the  paper,  leather,  and  cloth,  or  the  equivalents  thereof, 
outside,  iu  the  manaer  set  forth. 

4.  Fire  Engines  ;  L.  Butler  and  R.  Blake,  TVaterford,  New  York ;  patented  November  30, 1858 ;  re-issued  July 

12, 1859. 
Claim — Combining  with  the  water  way  or  channel,  the  air  chamber  divided  into  two  compartments  by 
contraction,  at  or  ahout  one-half  the  height  of  said  air  chamber  above  the  base  or  point  of  attachment  to  said 
water  way,  in  the  manner  set  forth.  Also,  in  combination  with  the  hour-glass  contraction  of  the  air  chamber, 
the  ring  enlargement  of  the  roct-shaft,  as  set  forth. 

5.  Cleansing  Caoutchouc  ;  Austin  G.  Day,  Seymour,  Connecticut ;  re-issued  July  12, 1859. 

Claim — The  use  of  alkali,  or  its  equivalent,  for  separating  bark,  sticks,  or  other  foreign  bodies  from  crude 
caoutchouc  and  other  \'ulcanizable  gums,  to  prepare  them  for  manufacturing. 

6.  Treatment  of  Crude  Caoutchouc;  Austin  G.  Day,  Seymour,  Connecticut ;  re-issued  July  12, 1859. 

Claim — Char^Dg  the  caoutchouc,  or  other  like  gum,  with  alkaline  liquor,  or  the  equivalent,  by  means  of 
the  exhausting  apparatus  described  and  represented. 

7.  CCT-OFP  AND  "SVoRKiNG  Talves  OF  Steam  ENGINES;  George  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  10, 18-19;  re-issued  July  12, 1859. 
Claim — The  method,  substantially  as  described,  of  operating  the  slide  valves  of  steam  engines,  by  con- 
necting the  valves  that  open  and  close  the  ports  at  opposite  ends  of  the  cylinder  with  separate  crank-wTist=, 
or  their  mechanical  equivalents,  so  that  from  the  motion  thereof  each  valve,  while  its  port  is  closed,  shall 
move  a  less  distance  than  it  moves  in  opening  and  closing  its  port,  white  at  the  same  time  the  two  wrists  by 
which  the  two  valves  are  operated,  have  the  same  range  of  motion,  as  described,  whereby  I  am  enabled  to 
save  much  of  the  power  heretofore  expended  in  working  the  slide  valves  of  steam  engines,  and  by  wliich  also  I 
am  enablfd  to  make  a  greater  proportion  of  the  movement  of  the  valve  avaUable  tor  effecting  a  free  passage  of 
the  steam  through  the  ports  of  the  cylinder. 
«.  Cut-off  and  Working  Valve  of  Steam  Engines;  George  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  10, 18i9;  re-issued  July  12, 1859. 
Claim — The  combination  of  liberating  valve  gear  with  valves  which  are  moved  parallel  to  their  seats,  and 
continue  their  closing  motiou  after  their  ports  are  closedjaud  commence  their  opening  motion  before  their 
ports  open,  as  described. 
9.  Cot-off  and  Working  Talves  of  Steam  Engines;  George  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  lU,  1849;  re-issued  July  12, 1859. 
Claim — The  combination,  substantially  as  described,  of  an  air  cushion  with  the  liberating  valve  gear  of 
steam  engines. 
19.  CuT-OFF  AND  WORKING  T4LVES  OP  Steam  ENGINES ;  Gcorgc  H.  CorUss,  Providence,  Rhode  Island ;  patented 

March  10,  lS-19  ;  re-issued  July  12, 1859. 
Claim — The  combination  with  the  part  of  the  valve  gear  that  appertains  to  a  liberated  steam  valve  of  an 
instrument  moved  by  the  power  of  the  engine  in  such  manner  as  to  effect  the  closing  of  the  liberated  valve 
whenever  the  independent  means  provided  for  that  puipose  fail  to  act  in  time. 
11.  CCT-OFF  ANT)  WORKING  Valves  OF  Steam  ENGINES ;  Gcorge  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  10, 1849 ;  re-issued  July  12, 1859. 
Claim— The  combination  of  a  helical  cam  with  the  opening  and  closing  mechanism  of  the  steam  valve, 
as  described. 
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12.  Cdt-off  and  Working  Valves  op  Steam  Engines  ;  George  H.  Corliss,  Providence,  Rhode  Island ;  patented 
March  10, 1849;  re-issued  July  12, 1859. 
Claim — The  method,  substantially  as  described,  of  regulating  the  velocity  of  Bteam  engines  by  combining 
a  regulator  with  a  liberating  valve  gear. 

lo.  IIabvesteks;  Lewis  ill] ler,  Assignor  to  C.Aultman  &  Co., Canton,  Ohio;  patented  May  4,1858;  re-issued 
July  19, 1859. 
Claim — Hinging  the  finger  beam  to  the  main  frame,  so  that  it  can  be  folded  up  thereoo,  as  descrfbed. 

i  Miller,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio ;  patented  May  4, 1858 ;  re-isaiied 

ri  tiin-  II  Ml  .  1, :  r'l,  r.niling  arm  to  the  frame  at  one  side  of  the  main  axle,  and  Bnpporting  it  byabraco 
liiiu  ■  i  III  :i  ,  I  ,  I  -Ik'  sifle  of  the  axle,  in  such  mimner  as  to  obtain  among  other  things  a  wide 
l»aai-  1   I    '  _...:,.  i!. line  without  interfering  with  the  folding-up  the  finger  beam  against  or  upon 

the  ti.uu-  .-  1   ud-i  til-  ii.,..  iiiui;  more  portable. 

15.  Hakvesteks;  Lewis  MiUi-r,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio;  patented  May  4, 1858 ;  re-issued 
July  19, 1859. 

Claim — The  combination  of  the  crank  and  the  bearing  for  its  journal,  the  cutter,  the  coupling  arm,  and 
the  hin^^je  of  its  inntrr  end,  with  a  hanger  which  is  made  the  common  support  for  the  hinge  of  the  coupling 
arm  and  thy  journal  of  the  crank,  arranged  as  set  forth. 

10.  H.iRVESTEKS;  LfwisMiller,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio;  patented  May  4,1858;  re-issued 
July  19, 1S59. 

Claim — The  method  of  folding  the  finger  beam  upon  the  frame  by  aid  of  the  coupling  arm  with  a  lii^ing 
lever  and  cord,  or  the  equivalent  thereof. 

17.  IIarvestebs;  Lewis  Miller,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio;  patented  May  4,1858;  re-issnwd 

July  19, 1S59. 
Claim — 1st,  The  combination  of  a  knuckle  with  the  joint  which  connects  the  finger  beam  and  coupling 
arm,  and  the  lever  f.u*  raising  the  finger  beam  off  the  ground,  arranged  as  set  forth.    '2d.  The  combinatiou 
of  a  lever,  arranged  to  turn  on  a  pivot  and  to  vibrate  laterally  with  notches,  and  a  catch  to  support  the-  lever 
Hi  any  required  elevation,  together  with  the  coupling  arm  and  finger  beimi  suspended  to  it. 

18.  Harvesters;  Lewis  Miller,  Assignor  to  C.AuUman  &  Co., Canton,  Ohio;  patented  May  4,  ISoS;  re-issued 

July  19, 1859. 
Claim — The  arrangement  of  the  hand  lever,  driver's  seat,  and  foot  lever,  whereby  the  driver  may,  when 
necessary,  employ  both  liis  hands  and  his  feet  to  raise  the  finger  beam. 

19.  II.iBVESTERs;  Lewis  Miller,  Assignor  to  C.  Aultman  &  Co., Canton,  Ohio;  patented  May  4, 1858;  re-issued 

July  19, 1859. 
Claim — The  combination  of  the  spring  pawl  and  the  teeth  with  the  gib  and  key  of  the  connecting  rod 
and  cutter. 

20.  Mowing  M  \cniNE? :  C.  Anitraan  and  L.  Miller,  Assignors  by  mesne-assignment  to  C.  Aultman  &  Co.,  Can- 

ton, oh;...   |..>.[,;..i  June  17, 1856;  re-issued  July  19, 1S59. 
Claim— 'Ml'        M   !    i:    :,  m1  the  shoe  which  carries  the  end  of  the  finger  beam,  next  the  main  frame,  with 
a  hinge  brac<-  >  i       .  r  motion  at  the  end  connected  to  the  mala  frame  is  in  a  line  nith  that  of  the 

correspondinL,' '  i.'i  '  I  il,    ;,;ii_(t  coupling  arm. 

21.  Mowing  Machines;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  mesne-assignment  to  C.  Aultman 

&  Co.,  Canton,  Ohio;  patented  Juue  IT,  ISoti;  re-issued  July  19, 1859. 
Claim — The  coiiibinatiun.  with  the  hinged  coupling  arm.  of  a  hinged  brace  whose  axis  of  motion,  at  the 
end  next  the  miin  I'l r.Min  ijes  with  that  of  the  corresponding  end  of  the  hinged  coupling  arm. 

22.  Mowing  M  \   m:      •     t     i  n  liu:*  Aultman  and  Lewis  Wilier.  Assignors  by  mesne-assignment  to  C.  Aultman 

&Cu..i',i,!    Miii,,.:  [Mteiited  June  17, 1856;  re-issued  July  19, 1859. 
Claim — The  Luii-tiuLtiuu  and  arrangement  of  the  finger  beam  and  the  mainframe,  so  that  the  beam  may 
bs  turned  on  its  hinge  into  an  upright  position,  and  then  raised  and  leaned  against  the  frame  to  elevate  it  out 
of  the  reach  of  obstnictions  and  distribute  the  weiglit  moi*e  equally  upon  the  carrying  wheels,  when  the  ma- 
chine is  to  be  removed  from  one  placo  to  another  where  the  mowing  is  to  be  done. 

23.  Mowing  Machinee;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  mesne-assignment  to  C.  Aultman 

&  Co.,  Canton,  Ohio;  patented  Juue  17, 1856;  re-issued  July  19, 1859. 
Claim — The  combination  of  a  hinged  coupling  arm,  the  finger  beara,  and  a  catch,  whereby  the  finger  beam 
can  be  turned,  raised,  and  held  up  to  render  the  removal  of  the  machine  from  place  to  place  more  convenient 
and  secure. 

24.  Mowing  Machines;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  mesne-assignment  to  C.  Aultman 

&  Co.,  Cauton,  Ohio;  patented  June  17, 1850;  re-issued  July  19, 1859. 
Claim— Mounting  the  two  driving  wheels  and  oue  main  geav-whee!  upon  a  common  axle,  in  combination 
with  a  ratchet  wheel  for  each  driving  wheel,  each  ratchet  wheel  fitted  with  a  pawl  that  can  be  made  to  etiind 
iu  or  out  of  gear  with  the  ratchet  teeth  at  will. 

25.  Mowing  Machines;  Cornelius  AuUniap  and  Lewis  Miller.  Asssignors  by  mesne-assignment  to C.  Aultman 

ACu..  Canton,  (iliiM;  pat.ui,.!  .June  17, 1856;  re-issued  July  19, 1859. 
Claim— The  eoni'-iu  iii  i[i    ■!  :i  i.n  b-t  wheel,  a  ratchet  pawl,  a  spring  acting  on  the  pawl,  and  a  bearing 
pin,  or  the  equivalent   ili'  p    i.  i.i  Hi     spring,  with  the  driving  wheel  and  the  axle  of  the  main  gear  wheel, 
Whereby  one  spring  is  madu  tu  peil.'iui  the  two  duties  of  hoiding  the  pawl,  both  in  and  out  of  gear,  with  the 
ratchet  wheel. _ 

20.  Harvesters  ;  Lewis  Miller,  Assignor  to  C.  Aultman  &■  Co.,  Canton,  Ohio ;  patented  May  4, 1858 ;  re-issued 
July  19, 1869. 
Claim— The  combination  of  the  inner  shoe  with  a  leading  wheel,  arranged  as  set  forth. 
27.  Harvesters;  Lewis  Miller,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio;  patented  May  4, 1858;  re-issued 
July  19, 1859. 
Claim— The  combination  with  the  shoe  of  an  adjustable  sole,  of  the  peculiar  double  runner  form  de- 
Bcribed,  wliereby  the  sole  can  be  adjusted  directly  to  the  heel  of  the  shoe,  without  the  intervention  of  a  link 
rod  and  joint. 
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28.  HAEvrSTEHs;  McClintock  Young.  Jr.,  Frederick,  Maryland;  patented  September  21, 185S;  re-issued  July 

ly,  1859. 
Claim— Connecting  the  handle  of  the  rake  to  a  transrerse  shaft  in  such  a  manner  that  the  rotation  of  the 
said  shaft,  wlien  aided  by  the  curved  guiding  rod,  or  its  equivalent,  will  impart  the  within  described  move- 
jnenCs  to  said  nike,  viz:  a  sweeping  axial  movement  from  the  inner  edge  of  the  sector-shaped  platform  (or  Ji 
little  beyond  the  same,)  over  to  the  forward  portion  of  said  platform,  and  at  that  point  instintly  changing  to 
an  axial" horizontal  movement  across  the  platform  to  the  starting  point,  and  so  oawards  in  regular  succession. 

29.  CUTH3FF  Geae;  George  II.  Corliss,  Providence,  Khode  Island;  patented  July  29, 1851;  re-issued  July  26, 

lSo9. 
Claim— Combining  with  the  rocking  levers,  or  their  equivalente.  for  operating  the  yalves,  the  shoulders 
on  the  spring  bars,  or  their  equivalents,  as  described.  Also,  in  combination  with  the  shoulders  on  the  spring 
bars  that  operate  the  rocking  levers,  the  employment  of  the  gauge  bars,  or  any  equivalent  therefor,  to  regu- 
late the  pL-riods  of  closing  the  valves,  whether  the  said  gauge  bai*s  be  regulated  by  a  governor,  or  by  other 
means. 

30.  Railroad  Car  Pprisgs;  David  B.  Rogers,  Pittsburgh,  Pennsylvania;  patented  Feb.  23,1858;  re-issued 

July  26,1859. 
Claim— Constructing  a  carriage  or  car  spring  of  a  series  of  two  or  more  plates  of  steel,  each  of  which  is 
80  curved  or  twisted  that  the  longitudinal  curve  on  one  edge  or  side  of  each  leaf  or  plate,  shall  be  the  reverse 
of  the  curve  on  the  other  side  or  edge;  a  longitudinal  srction  through  the  centre  of  the  plate  midway  from 
either  edge  is  a  straight  line,  or  nearly  so:  said  plates  being  so  arranged  relatively  to  each  other  that  on  both 
sides  the  curve  at  the  edge  of  each  leaf  or  plate,  shall  be  in  the  reverse  direction  to  the  curve  at  the  edge  of 
the  leaf  or  plate  next  above  or  below  it. 

31.  Triogeb-opebating  Revolving-breech  Fire  Arms;  James  M.  Cooper,  Assignee  of  S.  "W.  Marston,  City  of 

New  York;  patented  January  7, 1851;  re-issued  July  26, 1859. 
Claim— 1st,  So  couslructiug  the  lock  of  revolving-breech  fire  arms,  as  that  the  trigger  used  to  fire  the 
pistol,  when  drawn  back,  raises  the  hammer  to  full  cock  and  there  retjuns  it.  the  revolving  breech  or  barrels 
being  at  the  some  time  mtated  so  far  as  to  bring  tlir  nippk-  of  one  of  tliL^  clumhiTP  or  barnl-^  in  the  proper 
position  to  be  striick  by  the  hammer  in  its  descent.  ;iii  1  ili.  ; .  .:  ■  r  ]■■  _  1.  ,.;  m  :i  'i  a-  n  ;  .  -.tiiii  ready  for 
instantiineous  firing.  2d.  The  use  of  a  fly-tumbler  ni  \     ■       i  _  .  :,        :       ■  !i:mimerand 

trigger  in  trigger-operating  fire  arms,  and  thepecii:i   .  -  '  ;        i     ,  n  miin'-xioii 

therewitii,  hereinbefore  described,  whereby  the  tendiin  \  i  i  lin  inuu  it ,'  _  r  ,  .  m;  In  i.  -  n^  i  if  the  hmn- 
mer  is  neutralized  when  the  hammer  reaches  the  point  nf  lull  v<<rk.  ?•!  t]i:ir  th'.-  Jiiuinior  liaviui;  bfcn  raised 
by  the  triLTgi-r,  may  either  be  permitted  to  stand  cocked  or  tired  immediately,  at  pleasure,  and  greater  ease  in 
firing  and  steadiness  of  aim  are  secured. 

32.  Skeleton  Skirts;  The  Shelton  and  Oeborn  Skirt  Mannfaetnirng  Co.,  Birrainghnm,  Assignees  of  E.  G. 

Atwood,  Derby,  Connecticut ;  patented  October  19, 1858 ;  re-issued  July  26, 1859. 
Claim — A  skirt  formed  of  elastic  hoops  and  tape,  or  equivalent  material,  when  the  tapes  are  disposed 
across  the  hoops  in  opposite  diagonal  directions,  and  interlocked  on  opposite  sides  of  the  hoops  at  the  point 
of  crossing,  and  are  confined  thereto.  Also,  connecting  the  hoops  by  means  of  a  series  of  loops  formed  by  a 
continuous  ta)>e,  or  equivalent  material,  passing  around  the  skirt,  from  one  hoop  to  the  other,  iu  opposite  dia- 
gonal directions,  without  interlooping  or  interlocking  between  the  hoops. 

33.  Skeleton  Skirts;  The  Shelton  and  Osborn  Skirt  Manufacturing  Co..  Birmingham,  Assignees  of  E.  G. 

Atwood,  Derby,  Connecticut;  patented  October  19, 185S;  re-issued  July  26, 1859. 
Claim — A  skirtformed  of  elastic  hoops  and  tnpe.  or  equivalent  material,  disposed  across  the  hoops  in  oppo- 
site (liitgoual  directions,  without  being  connected  between  the  hoops,  but  connected  to  the  hoops  at  suitable 
intervals. 

Desihxs. 

1.  Cooking  Stoves;  James  Greer  and  Rufus  J.  King,  Dayton,  Oliio;  dated  July  5, 1859. 

2.  Sides  and  Doors  of  Cooking  Stoves  ;  Jamea  Greer  and  Rufus  J,  King,  Dayton,  Ohio :  dated  July  5, 1S59. 

3.  Spoon  and  Fork  Uandles;  Henry  llebbard.  City  of  New  York;  dated  July  5, 1859. 

4.  SuN-DiALS;  ■\Villiam  W.  'Wilson,  Pittsburgh,  Pennsylvania;  dated  July  5, 18.^9. 

5.  Floor  Oilclotd  :  James  Bogle.  "West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel  Bogle,  Dover, 

New  Hampsliii'e  ;  dated  July  5, 1S59. 
G.  Floor  Oilcloth  ;  Jamea  Bogle.  West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel  Bogle,  Dover, 
New  Uampshire;  dated  July  5, 1859. 

7.  Stoves;  Garrettson  Smith  and  Henry  Brown,  Assignors  to  J.  G.  Abbott  and  A.  Lawrence,  Philadelphia, 

Pennsylvania;  dated  July  5, 1859. 

8.  Fire  Frames;  "Wm.  W.  Stevens,  'Westbrook,  Assignor  to  N.  P.  Richardson  &  Co.,  Portland,  Maine;  dated 

July  5, 1859. 
9  to  12.  Carpet  Pattern  (four  cases);  E.J.Ney,Lowell,  Massachusetts,  Assignor  to  tlie  Lowell  Manufacturing 
Co.;  dated  July  5, 1859. 

13.  Clock  Cases;  John  A.  Munn,  City  of  New  York;  dated  July  26, 1S59, 

14.  Cook  Stove;  David  Uathaway,  Assignor  to  Fuller,  'WaiTen  &  Co.,  Troy,  New  York;  dated  July  26,1859. 

15.  Cook  Stove  ;  George  W.  and  John  Pittock,  Union  Mills,  Assignors  to Mosher  and  H.  M.  Chase,  AVest 

Providence,  New  York;  dated  July  26,  l*i59. 

16.  Parlor  Cooking  Stoves;  "Wm.  "W.  Stevens,  'Westbrook,  Assignor  to  N.  P.  Richardson  &  Co.,  Portland, 

Maine;  dated  July  26, 1859. 

AUGUST  2. 

1.  Axle-boxes  for  Lubricating  Rolung  Stock,  Ac;  Paul  Francis  Aerts, London,  England;  patented  in  Eng- 
land, March  19, 1858. 
Claim — ^The  wherd  fixed  on  the  end  of  the  journal  in  railway  rolling  stock,  raising  water  by  centrifugal 
force,  and  the  divergent  for  cmiducting  the  water  over  the  greased  surface  of  the  journal  or  moving  parta  of 
nutchiuery  working  in  fitted  bearings. 
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2.  Casting  Copper  Cylinders;  Freeborn  Atlams,  Somerville,  Massachusetts. 

Cliiiiu — A  tube  or  cylimiyr  caat  out  of  coiiper,  aud  free  Ironi  blow-holca,  aud  other  siniUar  defects,  when 
stated. 

3.  K.MTTixa  Machines;  Jonas  Bradley  Aiken,  Manchester,  New  ilampshire. 

Claim— lat,  The  lever  j^ronved  eccentrically  to  its  fukrnni,  applied  in  combination  with  the  slidioR  Iwp 
regulator  to  ac^just  the  same  for  different  leugthy  of  loop,  lid,  The  stop-motiou,  cunsisting  of  tlie  l^cr  ;ind 
its  self-ailjuating  dog,  the  ring  with  its  pins,  or  tiieir  equivalents,  and  the  sliding  bolt,  or  ita  equivalent,  car- 
rying the  slipper. 

4.  Tool  for  Riving  Hoops;  'William  Baker,  East  Tcmpleton,  Masaachusetts. 

Claim— A  hoop-riving  tool,  formed  of  a  stock  provided  with  suitable  guiding  surfaces,  and  differently 
arranged  or  set  stock  surfaces  and  knives  for  operation,  as  set  forth. 

5.  Mode  of  Hanging  Brake  Rudders;  T.  C.  Ball,  Keene,  New  Hampshire. 

Claim— The  combination  of  the  brake-head  aud  spring,  also,  the  arrangement  of  the  brake-beam,  so  as 
to  allow  its  independent  aoliou  upon  brake-head  and  spring. 
ti.  Show-case;  Thoraits  L.  Ball,  City  of  New  York. 

Claim — The  construction  of  a  case  or  box  divided  into  compartments,  each  box  having  a  sliding  cover,  in 
combination  with  the  spring  covers  aud  compartments. 

7.  Apparatus  for  Condensing  Coal  Oas;  "Vrilliam  T.  Barnes,  Buffalo,  New  York. 

Claim — Ist,  The  employment  of  a  tube,  the  lower  extremity  of  whicli  is  provided  with  tubular  arms,  tlic 
same  being  made  to  revolve,  and  being  used  in  connexion  with  a  tank  partially  filled  with  water,  and  a  i  mm- 
ducting  pipe.  2d,  The  arrangement  and  employment  of  the  tanks,  constructed  and  used  in  the  maimer  ^\>-:- 1 
fied. 

8.  Appaeatds  fob  Generating  Coal  Oils;  William  T.  Barnes,  Buffalo,  New  York. 

Chiim— 1st,  The  arrangement  of  the  levers,  l  k  and  j,  and  rod,  whether  operated  by  a  cam  or  otherwi<i-. 
for  the  piupuse  of  formine;  an  automatic  dust  clearer  to  coal  oil  retorts.  2d,  The  employment  of  the  .<pii.il 
or  screw  llauches  on  the  head  of  the  retort  for  pushing  the  material  away  from  the  holu  in  the  journal. 

9.  Mills  for  Crushing  Sogab  Cane  ;  Daniel  Bassett,  White  Water,  Wisconsin. 

Claim — Ist,  The  arrangement  and  combination  of  the  ton^iie  and  groove  rollers,  wiper,  and  "strippiT." 
as  described,  id,  Tlie  "  stripper,"  when  composed  of  spring  caps  and  a  movable  ciun,  aud  when  arranged  aud 
combined  with  rollers. 

10.  Elevators  in  Warehouses,  Factories,  Mines,  &c.;  Albert  Betterley,  Boston,  Massachusetts. 

Claim — 1st,  The  combination  of  an  automatic  safety  shipper  and  brake  apparatus  with  an  pinvator.  ar- 
ranged to  operate  only  to  prevent  an  elevation  of  the  car  beyond  a  tixcd  limit.  2d,  The  combination  of  tlio 
■weight,  flexible  rope  or  chain,  with  the  shipping  and  brake-controlling  mechanism. 

11.  Spring  Bed-bottom;  C.  C.  Bisbee,  Rochester,  New  York. 

Claim — The  arrangement  described  of  the  slats,  belts,  rollers,  cords,  and  springs,  in  the  constnjotion  of 
spring  bed-bottoms.    Also,  the  unequal  cams  for  the  more  perfect  automatic  adjustment  of  spring  beds. 

12.  Macuine  for  Raising  Water,  &c.;  Abraham  Bower,  Pekiu,  Illinois. 

Claim— The  combination  of  the  lazy  tun|j;-s.  the  ^lide  trough,  and  valvular  bucket,  as  set  forth. 

13.  Manufacturing  Hoes;  SamuelBoy^l-  i;m.  :,hii   n.w  VwiIc. 

Claim — The  employment  of  au  am  i!.  :  ■■  n  i  .  n  Im  i  1 1-  -,  i^roove  or  recess,  and  socket,  in  combina- 
tion with  a  uiandrLd,  wbL-reby  the  bev..-l  ^i  -  I  II  III  ,,  ■!■  ;iii'l  ly.  and  the  form,  thickness,  and  bevel  ol  the 
interior  of  the  socket  or  eye  will  be  nuiiuniii^  anu  MtmiluufoUsly  produced. 

14.  Pipe  Tongs;  J.  R.  Brown,  Boston,  Massachusetts. 

Claim — The  arrangement  and  application  of  the  serrated  surface  or  rack,  the  spring,  and  toothed  stopper, 
with  retspect  to  the  two  jaw  levers,  the  clamp  nut,  and  the  screw-pin,  applied  to  the  toothed  jaw  lever. 

15.  Dr.uninq  Machine;  Moses  Bncklin,  Grafton,  New  Hampshire. 

Claim — 1st,  Tlio  arrangement  of  the  platform  with  the  cutter  blade  and  plough-sharo,  for  the  purpose  of 
cutting  underground  drains.  2d,  An-anging  the  blade  with  a  sloping  cutting  edge,  so  that  the  same  niity 
readily  pass  over  obstructions  whicli  may  come  in  its  way.  3d,  The  arrangement  and  combinalion  of  tlio 
platform,  the  cutter  blade,  aud  the  plough-share,  with  the  adjustable  bars  and  wheels,  to  operate  iu  the  man- 
ner described. 

16.  Ironing  Table;  John  P.  Galley,  City  of  New  York. 

Claim- 1st,  The  treadle,  the  fulcrum  arm,  the  upright  shaft,  the  side  jaws,  the  spiral  spring,  and  the 
thumb-screw,  arranged  as  described.    2d,  The  hollow  screw  collar  on  tho  shaift,  constructed  as  described. 

17.  Portable  Field  Fence;  T.  B.  Garside,  Danville,  Iowa. 

Claim — The  combination  of  the  long  main  posts,  short  auxiliary  posts,  and  triangular  pivoted  brace,  or 
its  equivalant,  arranged  as  set  forth. 

18.  Manufacture  of  Pnospnor.ic  Anns  and  Phosphates;  Frederick  Augustus  Genth,  Philadelphia,  Penna. 
Claim — The  proci  —  -T  m  i    n:  ^  m  Iil:  )  li-plmric  acid  or  phosphates,  by  treating  the  phosphates  of  irou» 

alumina,  or  lead,  by  m      .  ii  i     ,   .i  its  equivalent. 

19.  Gas  Burners;  .1 i.i     i    i.  Mn.i    .i  inunecticut. 

Claim — Tlie  impru\.iio  ni  m  ^a.->  Inn  u.  i,i  lii-.-iuribed.  consisting  of  a  central  exit  tube  supplied  witli  aper- 
tures, surrounded  by  iXm  gas  chamber,  having  its  discharge  regulated  h^  the  mercury  cup,  the  upper  end  of 
said  pipe  being  furnished  with  a  nozzle  or  jet-burner. 

20.  Cloth-holder  for  Washing  Crockery,  &e. ;  C.  F.  Greely,  East  Kingston,  New  Hampshire. 

Claim — The  described  washing  vise,  constructed  as  set  forth. 

21.  Churn;  W.  S.  Hall,  Quincy,  Massachusetts. 

Claim— The  combination  of  the  frame  of  stationary  transverse  bars  with  the  rotary  hollnw  shaft  and 
hollow  arms  thereto  attached  fur  the  introduction  of  air,  aud  the  solid  arms  attached  to  the  shaft. 
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22.  Recombest  Chair;  P.  J.  Hardy,  Boston,  Massachusetta. 

Claim — Tlie  peculiar  construction  and  arrangement  of  mechanii^m  described  far  actuating  the  back  and 
leg  rest,  whereby  they  c;mnat  only  be  brought  from  a  vertical  into  a  horizontal,  or  nearly  horizontal  position, 
60  as  to  constitute  a  couch,  but  be  mainlaini.'d  in  such  or  any  intermediate  positions  thnt  may  be  desirable, 
each  mechanism  consisting  of  the  levers,  c  c  and  d  d,  connectt-d  with  each  other,  the  back  and  leg  rest  or  leg 
rest  frame,  respectively  in  manner  as  set  forth.  And  in  combination  with  the  said  construction  and  arrange- 
ment of  mechanism  for  actuating  the  said  back  and  le^  rest,  I  claim  the  arrangement  of  the  locking  contri- 
vance, whereby  the  back  and  leg  rest,  wht-n  placed  in  any  desirable  position,  may  be  fiimly  secured  in  such 
positions  or  be  released  therefrom,  as  circumstances  may  require. 

23.  Bbeech-loadisg  Fire  Aems;  A.  V.  Hill,  Hinsdale,  Xew  York. 

Claim — The  combination  of  the  bed-piece,  breech-pin,  and  connecting  rod,  which  in  connexion  forms  the 
eliding  process,  and  operating  as  described. 
21.  Sewing  Michises  ;  Hiram  W.  HayJen,  Waterbury,  Connecticut. 

Claim — 1st,  The  attachment  of  the  looping  hook  to  an  arm.  or  its  equivalent,  which  has  a  revolving  mo- 
tion, and  also  a. vibrating  motion,  in  a  direction  transverse  to  its  revolution,  in  combination  with  a  bobbin, 
arranged  relatively  to  it.  2d,  The  stationary  cam,  applied  in  combination  with  the  revolring  arm  which 
carries  the  looping  hook,  and  with  a  spring  and  sleeve,  or  their  equivalent,  for  holding  the  said  arm  in  con- 
tact with  the  said  cam,  to  produce  the  vibrating  motion  of  the  said  hook.  3d,  The  combination  of  the  sta- 
tionary cam  and  the  fixed  portion  of  the  bobbin-bolder.  4t}i,  The  looping-hook,  made  and  fitted  to  turn  in 
the  revolving  and  vibrating  ami,  and  provided  with  a  pin  or  projection,  operating  in  combination  with  a  fixed 
stop.  5th,  The  extension  of  the  mandrel  forward  of  the  rotating  hook,  for  the  purpose  of  carrying  the  spring 
and  a  sleeve,  or  its  equivalent,  by  wiiicb  the  revolving  and  vibrating  arm,  which  carries  the  hook,  is  kept  iu 
contact  with  the  cam  from  which  it  derives  its  vibr,iting  motion.  6th,  The  adjustable  pin.  applied  and  operat- 
ing in  combination  with  the  revolving  and  vibrating  looping  hook  and  the  bobbin.  7th,  feeding  the  cloth  or 
material  to  be  sewed  by  means  of  one  or  more  smooth-faced  angular  projections  on  the  feed  bar,  or  its  equiva- 
lent, and  one  or  more  ratchet-like  wheels  attached  to  the  presser.said  wheels  being  arranged  with  the  lowest 
portions  of  their  peripheries,  above  the  bottom  of  the  pre^ser  foot,  and  the  said  pnijections  pressing  the  ma- 
terial into  one  notch  at  a  time  of  each  wheel,  and  operating  in  combination  therewith,  as  described. 

25.  Car  Coupusgs:  E.  L.  Keeler,  Pittsburgh,  Pennsylvania. 

Claim — The  combination  of  a  beveled  coupling-head,  shaped  as  described,  with  a  spring  as  a  coupling  for 
railroad  cars. 

26.  Sewing  Machines  ;  David  Kelsey,  Harper's  Ferry,  Virginia. 

Claim — The  honi^'d  eccentric  or  cam.  applied  as  described,  in  combination  with  the  vibrating  pressure 
pad  and  the  f'-eding  dog,  sliding  on  the  stem  of  said  pad,  and  operated  by  means  of  a  stud,  or  its  equivalent, 
attached  to  the  needle-bar. 


28.  Hahvesters;  0.  H.  King,  Salem,  Iowa. 

Claim — Tlie  arrangement  and  combination  of  the  circular  platform,  rake,  rod,  guide  way,  endless  chain 
or  belt,  wheels,  and  pin,  arranged  as  set  forth. 

29.  Kevolvino  Fire  Arms;  S.  C.  Lewis  and  F.  P.  Pfleghar,  Wliitneyville,  Connecticut. 

Claim — Ist,  The  centre-pin  made  in  two  pieces,  one  of  which  is  fitted  to  the  rotating  cylinder,  and  to  a 
rotating  recoil  shield  wilb  fins,  and  has  applied  to  it  within  the  cylinder  a  spring,  and  the  other  of  which  is 
fitted  to  slide  and  turn  in  the  front  part  of  the  frame,  and  is  capable  of  being  locked  to  the  frame  2d,  The 
dog,  constructed  and  applied  as  described,  to  constitute  its  own  spring,  and  operating  transversely  to  the  ham- 
mer, in  combination  with  a  peripberical  ratchet.  3d,  The  stop,  constructed  with  a  tooth  in  its  front,  and  a 
proj'Xition  on  its  back,  and  applied  and  operating  in  combination  with  a  spring,  a  ring  of  notches  on  the  rear 
of  the  recoil  shield  or  cylinder,  aud  a  tooth  on  the  tuuibler.  4th,  The  recoil  shield,  constructed  with  a  peri- 
pberical ratchet,  a  ring  of  notches,  a  central  bore,  and  slots. 

30.  Brakes  for  Railroad  Cars;  H.  A.  Lincoln  and  H.  T.  Douglass,  New  Haven,  Iowa. 

Claim — The  combined  arrangement  described  of  brake  shoes,  truck  wheels,  equalizing  beams  and  springs, 
the  former  being  outside  of  the  wheels,  and  so  supported  as  to  rise  and  fall  practically  with  the  wheels,  while 
the  eqsalizing  beams  support  the  springs,  and  the  springs  are  arranged  between  the  wheels,  and  transfer  th« 
weight  to  be  carried  to  the  equalizing  beams,  the  several  parts  acting  iu  combination,  in  manner  specified. 

31.  Haevestees;  S.  A.  Lindsay.  UnionviUe,  Maryland. 

Claim — The  combination  of  the  hinged  guide-piece  with  the  hinged  platform,  for  the  purpose  of  retain- 
ing the  rake  and  the  reels  in  their  proper  relative  positions  towards  the  platform,  when  the  latter  is  raised  or 
lowered-  Also,  tlie  combination  of  the  bar,  shaft,  and  the  hinged  bar.  with  the  movable  frame  of  the  ma- 
chine, and  the  finger  bar,  for  the  purpose  of  raising  and  lowering  the  latter,  without  interfering  with  the  frea 
movemeiits  of  tiie  platform  on  its  hingea. 

32.  Machines  for  Ccttisg  and  Bin-dino  Grain;  Frederick  Meyer,  Naperrille,  Illinois. 

Claim — 1st,  The  combination  of  the  movable  gates,  the  sliding  divider,  and  the  movable  platform,  aa 
described.  2d,  The  construction  of  the  tongs,  and  the  mode  of  operating  them.  3d,  The  tucker,  for  the  pur- 
pose of  fastening  the  free  end  of  the  band,  as  described. 

33.  Machine  for  Excavattsg  and  Grading;  Warren  P.  Miller,  Mary^ville,  California. 

Claim — The  use  of  the  cylinders  or  wheels,  for  the  purpose  of  depressing  the  chains  so  as  to  give  to  tho 
♦xcavators  a  proper  inclination,  and  thereby  facilitate  the  feeding  and  working  of  the  same.  Also,  the  cou- 
Btructiim  and  arranging  of  the  excavators  attached  to  endless  chains,  worked  in  the  manner  described,  to  wit : 
to  fill  and  discharge,  while  traversing  from  one  tumbler  to  the  other,  on  the  lower  plane  (from  a  to  b),  for  tiio 
use  and  purpose  of  excavating  and  grading  rail  and  turnpike  roads. 
31.  Jocrval-boxes;  John  A.  Montgomery,  Williamsport,  Pennsylvania. 

Claim — A  joarnal-box,  formed  of  a  sphere  or  segment  of  a  sphere,  fitting  into  a  cup  or  concave,  and  pre- 
vented from  revolving  with  the  shaft  or  journal  by  a  pin  and  slot,  as  described. 
35.  Washing  Machine;  J.  T.  Mudge,  Dayton,  Ohio. 

Claim— Arming  the  side  of  the  tub  and  the  plunge  rwith  round-headed  knobs  orpins,  to  act  on  the  clothes, 
«Ad  allov  the  water  to  escape  frcelj  as  it  is  presstid  out  of  the  clothes  being  washed. 

21* 


246  American  Fatents. 

36.  Apparatus  for  Tapping  Water  or  Gas  Maiss;  E.T  D.Myers  and  C.  F.  Thomaa,  WasljingtoDCity^D.C. 

Claim— The  method  of  drilling,  tapping,  and  inserting  stop  or  other  cocks  into  cast  iron  water  or  gits 
mains  or  supply  pipes,  in  the  manner  as  set  forth. 

37.  Branch-holder  for  Bonnet  Stands;  J.  R.  Palmenberry,  City  of  New  York. 

Claim— A  branch-holder,  made  and  constructed  in  the  manner  described. 

38.  Manufactdbe  of  Common  S.u.t;  Henry  Pemberton,  East  Tarentum,  Pennsylvania.  • 

Claim— The  combination  of  processes  described  for  the  purification  of  ciimnion  salt,  to  wit:  irnshing 
common  salt  procured  by  tlie  evaporation  of  salt  water  containing  chloride  of  calcium  and  other  impurities, 
with  a  saturated  solution  of  chloride  of  sodium,  or  brine  rendered  pure  by  the  use  of  chemical  re-agents,  sub- 
stantially in  tlie  manner  described,  and  the  repeated  use,  for  that  purpose,  of  tlie  same  brine,  for  an  indeeni  te 
number  of  operations,  by  treating  it,  after  each  process  of  washing  the  salt,  with  suitable  chemical  agents, 
whereby  it  is  restored  to  its  original  purity. 

39.  REFixiNa  Coal  Oils;  Henry  Pemberton,  East  Tarentum,  Pennsylvania. 

Claim— Recovering  the  sulphuric  acid  usrd  from  the  residuum  resulting  ftom  the  process  of  the  purifi- 
cation of  coal  oils,  with  sulphuric  iicitl,  by  treating  the  residuum  with  water  heated  or  caused  to  boil  by  steam, 
or  otherwise,  in  the  manner  described. 

40.  Meat  Cutter;  John  O.  Perry,  Kingston.  Rhode  Island. 

Claim— Combining  the  revolving  knives  witli  acylinder  or  block  having  studs  on  its  surface,  as  set  forth. 

41.  Machinert  for  Making  Roofing  Cement;  Phineas  Pomeroy  and  J.  G.  Allen,  Middletown,  Ohio. 

Claim— The  employment  of  the  double-walled  tank,  in  combination  with  the  hollow  metallic  cylinder 
and  valves,  arranged  as  set  forth. 

42.  Carriage  Hubs;  Jesse  Pruette,  Aurora,  Illinois. 

Claim— The  enlargement  upon  box,  having  an  annular  flanch,  for  the  purposes  speciiied,  in  combination 
with  the  nut  and  its  fliiucli,  arranged  as  set  forth. 

[Au  annular  flanch,  with  a  concave  recess  formed  on  its  inner  surface,  is  cast  uiwn  the  butt-end  of  the 
hox,and  this  is  driv.n  into  the  hub.  On  the  opposite  end  of  the  box  a  metallic  nut  is  screwed, having  a  flanch 
upon  its  inner  surface  which  projects  into  a  corrtsponding  cavity  in  the  hub.] 

43.  Machine  for  Turning  IIollow-w.u;e;  Lyman  P.  Rood,  Deposit,  New  York. 

Claim — The  combination  of  the  rotating  mandrel  with  the  adjustable  slide  provided  with  the  tool-rest 
and  cutter,  arranged  as  set  forth. 

44.  SicKLE-GDARDS  FOR  H.uiVESTERs;  Andrew  Shogren,  Chicago,  Illinois. 

Claim— The  cutter  guard,  constructed  in  the  manner  described,  in  corabinutii.n  with  the  guard  socket  and 
wedge-shaped  bolt. 

45.  Corn  IIuskers  ;  Daniel  C.  Smith,  Tecumseh,  Michigan. 

Claim — Iflt,  The  combination  of  forceps,  lever,  stop,  spring,  and  post,  in  the  manner  specified.  2d,  Tho 
combination  with  the  forceps  of  the  slotted  post,  nut,  and  forkj  in  the  manner  specified. 

46.  Seeding  Ploughs;  John  S.  Snider,  Lancaster,  Ohio. 

Claim— The  arrangement  of  the  swinging  frame,  wheel,  crank  shaft,  with  the  hopper  and  mould-board, 
together  with  the  devices  connecting  said  parts,  as  set  forth. 

47.  Machinery  for  Moulding  Candles;  George  A.  Stanley,  Cleveland,  Ohio. 

Claim— 1st,  The  moving  of  the  moulds  any  distance  lengthwise  of  the  candles  to  detach  the  moulds  from 
the  cnndles  formed  in  them,  and  to  withdraw  the  moulds  from  the  candles  and  jdace  the  jaws  of  the  cliiti  la  .s 
arounti  them.  2d.  Moving  the  moulds  by  the  weight  of  the  moulds,  and  boxes  containing  the  moulds,  to  jni- 
just  the  jaws  of  the  clutches  to  the  candles,  and  attach  the  clutches  firmly  to  tlie  ciuidles,  so  that  they  may 
be  raised  at  the  same  time  at  which  the  moulds  are  returned  empty  to  their  first  position. 

48.  Apparatus  for  Defecating  Sugar;  Richard  A.  Stewart,  St.  Bernard  Parish,  Louisiana. 

Cltiim — The  combination  of  the  retort,  tho  vacuum  cylinder,  and  the  receiver,  in  the  manner  set  f-i  tli, 
and  these  I  also  claim,  in  combination  with  the  steam  boiler. 
41}.  Brick  Machines  ;  XI.  W.  Stillman,  Port  Washington,  Wisconsin. 

Claim — The  combination  of  the  revolving  moulds,  feeder,  and  plate,  arranged  in 

50.  Flour-packers;  Samuel  Taggart,  Indianapolis,  Indiana. 

Claim — 1st.  Tlie  oil-pot  with  caji,  when  operaf^d  in  connexion  with  the  clutch-wheel  t 
cam,  in  combination  with  the  b:trrel-lifter,  constructed  as  s-_'t  forth.  3d,  The  Cumbinatiui: 
of  the  friction-brake,  rod,  walking  beam,  packing  shaft,  and  b.irrel-lifter. 

51.  Pointing  and  Threading  Wood-screws  ;  N.  G.  Thorn,  Cincinnati,  Ohio, 

ClaiiH^lst.  Thr  combination  .if  a  roliiting  h'-iul  containioii  t\vu  or  mnro  spin-llos  oi 


periphery  of  tlie  plat.-.     .  i  >  n  r.  -t  ii-    n  i       i  ,  i  ,     ;   ,    i-  i     l  .,   ;:i  it.  at  the  SHme  time  relieving  tho 

plate,s,andallowiii- it  I  -  1    I.  U,   \M(!,  M  '  -     i        1        ;,    ;  -Lijcd  gnxivcd  arm  on  the  pointing 

tool^tock,  which,  in -"Mil  \  .!,  w  iL  rl^    -    i:,  i-,   |:l^iI     t    i   ..■.^.■~   rlie  blank  from  tin-  hopper,  and 

Conve3'sittothe  gri|i|.>  :~.    .■.!    -,i.      ■■-;■    .>  i. ;  ;■■  i  ■  ■  i,^    ].  .i'-.   1       .■-  :     I  >,  r  .nitiin:if'nn  with  tli'- rin;i.irant,  I 

Claim  the  reciprocnt ill--  ■■ :    ■        i,..|.;..  i   i..i   i  ■.■■  jm  |—    ^t  .j.  i    .-n:     :  rr..   :  l  n,k-^  m  i!ir  .|n:i. Irani,  to  be 

conveyed  to  the  gripi'M  -      ■      ,      l        ■      ,■    .mn   ^i-.  ■■.-   I  ■  i;ji. ii;ii    [  ■  :i  ^^   :li  ih^'   li.i],[rT. -,,  runstnicted 

that  when  moved  in  nir   .i.i.    n    :,  i.-,   ;,,.     ,.  1 1.  .n  ■  ■!   Hi  ■  r   m1  ,-,,  k.  ,  ,i  .,i  i,    ,  u .  -  .  [(„■   li.  rp.-r  i^  ^i.'pr.-.,s,-J.  and 

when  movedinacoriti.uv  <iii. „  ii...  1,m|,-,  r  ts  .•;.-% <it.-il.  J,.r  ili-  |.ni|..-.'  -l  .i.'|...^;iin-   Um-  bLmks  in  the 

quadrant,  or  other  mechuuical  device  fur  receiving  them.   Tib,  In  comljiuatiou  with  tui  aiiparatus  for  thread- 
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ing  and  pointing  BCrew-blanka  by  the  same  machine,  T  claim  the  worm,  when  combiDed  with  the  gears,  or 
equivalent  arrangenifiit,  by  which  the  revolution  of  the  worm  causes  the  spindles  to  rotate  round  a  central 
point.  Sth.  The  rucking  feed  levers,  fur  the  purpose  uf  n'i_'iilaiinir  Ihf  depth  of  cut  of  the  threading  tool.  9th, 
The  ratchet  and  revolving  cam.  when  combined  wiili  ili  i  ■  I  I  mi.  lor  the  purpose  of  raising  the  cutting  tool 
out  of  the  thread,  in  its  backward  motion,  and  in.  :  ^  _  iii  i-i'ili  of  cut  of  the  threading  tool.  10th,  In 
combination  with  the  rod  for  opening  the  grippii-.  l  im  i  ,:Mt\;ible  nut  which  acts  upon  the  tiiread  in 
theedgeof  the  rod,  to  withdraw  the  cone  and  rc-l';i-  iIm  -'i.\,.  11th,  The  tiaversint:  ;uin.  in  combination 
with  tlie  apring  lever,  or  its  equivalent,  for  the  puijmsi- of  n-nHiviii:i  fli.^ivw  n  mili  _;  ippers  when  re- 
leased. 12th,  The  sliding  cam,  in  combination  with  the  threading  cam.  i.  i  ii  [  m  i  i  :  i,i..\  ing  the  screw 
from  the  grippers  and  releasing  it.  13th,  The  arm  on  the  threading  t'l  I  -i  k  :;  i  !  ;i  \\  nh  the  thread- 
ing tool  and  rod,  or  its  equivalent,  for  the  purpose  of  giving  the  pri^i'ii  I' i"  ili  ■   jIj!   .nl,  ;md  curvilinear 

shape  to  the  point  of  the  screw.  14th,  In  combination  with  the  spiinlb  s  < 
on  the  spindles,  for  the  purpose  of  equalizing  their  motion  and  cjiusing  thei 
chaugiug  their  position,  whether  the  driving-belt  rests  or  acts  on  one  or  both  the  spindles. 

52.  Lubricating  Compounds  ;  Horace  Vaughn,  Providencej  Rhode  Island,  and  Wm.  Hutton,  Baltimore,  Mary- 

land, Assignors  to  H.  A'aughn,  aforesaid. 
Claim — "  The  cooling  compound  solution,"  as  described. 

53.  Hemp  Brakes;  Allen  Wilson  and  George  C.  Fletcher,  St.  Thomas,  Missouri. 

Claim — The  arrangement  and  combination  of  the  plates,  M  m'.  N  n'.  o  o',  each  pair  of  plates  moving  in 
opposite  directions  through  the  medium  <>f  double  cranks  upon  shafts,  i  L,  as  described. 

54.  Ship's  Hoisting  Apparatus;  D.  J.  Wilcoxson,  Milan,  Ohio. 

Claim — 1st.  Arranging  the  pawl  and  ratchet  so  as  to  allnw  tln^  boi-Jtin):;  shaft  to  turn  backward  in  lower- 
ing withuut  di.-cunnc'Otiiig  the  pawl  fnim  the  ratchet.  2.1.  I-.m  iuJ]i_-  iIj.'  .annexion  between  a  friction  piiHey 
and  lioisting  shaft,  by  means  of  a  pawl  and  ratchet, so  that  rtir  hn  tiMn  pulliy  is  only  in  connexion  with  the 
shait  wliile  lowering.  3d,  The  combination  of  the  friction  jmiII' y.  Ji  it  lion  brake,  and  friction  lever,  arranged 
so  that  by  the  movement  of  the  brake  tlie  friction  pulley  is  i(*li-ased  t.i  revolve  with  the  shaft,  and  power  of 
the  brake  simultaneously  applied  to  the  pulley  to  regulate  the  vehicity  of  the  shaft  in  lowering.  4th,  Com- 
bination of  the  vibrating  pawl  plates,  cam  levers,  and  the  eccentrics,  arranged  as  described,  to  give  motion  to 
the  hoisting  shaft. 

55.  Manufacture  of  Hats;  'Wm.  F.  'Warburton,  Philadelphia,  Pennsylvania. 

Claim — The  process  describi-d  of  perforating  the  bodies  of  hats,  by  means  of  heated  metal  points. 

56.  Mole  Ploughs;  Augustus  Watson,. Walnut  Run,  Ohio. 

CI  lini — Sii';;ifndirig  the  coulter  to  the  lever  and  guiding  it  between  rollers,  so  that  it  may  be  raised  or 
lowere'I  indi'pcn'Ir'hily  of  the  beam  or  frame  of  the  plough.  Also,  making  one  or  both  of  the  beam  plates 
adjnstahli'.  fur  the  purpose  of  adjusting  the  position  of  the  coulter  so  as  to  give  it  the  proper  tip  or  inclination. 
Also,  in  cumliinatiou  with  the  beam  plates  and  tht-  coulter,  the  grooved  guide  rollers,  for  the  purpose  of  guid- 
ing the  coulter  in  its  vertical  motion,  and  preventing  any  side  or  twisting  motion  of  the  same.  Also,  in  con- 
nexion with  the  coulter  and  nmle,  the  pivoted  tongue,  in  tlie  manner  described.  Also,  in  combination  with 
the  coulter  and  the  mole,  the  link,  whose  ends  are  secured  by  a  screw  sleeve,  for  the  purpose  described. 

57.  Manufacture  of  Lint;  Robert  D.  Dwyer,  Assignor  to  A.  B.  and  Daniel  Sands,  City  of  New  York. 
Claim — Surgeon's  lint,  produced  directly  from  new  flax,  in  the  manner  set  forth. 

58.  Bending  Plough  IIan-dles:  John  G.  Ernst,  Assignor  to  self  and  S.  R.  Slaymaker,  York,  Pennsylvania. 

Claim— l^t,  Tl;  .  ;M:.:..MMi-,t  r  n- ■  ..f  rl,  r.:iM  '  '  .rk  litlr.I  ir,  til-  fVamewith  the  chain  attached,  witli 
or  witlimit  til'  w     J  Ili  ,       .'.  ■■.i  \-   I :!  ■ '.    I     ■       ii;  ;    ;!.■  1m.,i!i,  ,]   -  -riiejits  and  stop,  the  latter  being  at- 

tached to  rli    !     i  .11  !:',:!   ! :!,     _      I  ii    :ii  L  ,iii  _•  iii  iii  nf  the  iever  couuected  With  clutch, 

theconneeliiiL:  Imi  .  miI  lii.  |.  \.  ,  nr  p,  ii  .i  r  ■  -h.  ,;.  m  ■  iiii'  \:(.ii  w  itii  ilir  mil  and  lever  or  button,  whereby  the 
operation  uf  tin-  machine.  <o  tlir  a.-;  the  gt-mi:  haek  in.innn  is  cnncrrried.  is  rendered  automatic  throughout. 
3d,  The  movaiiio  ru'-k.  when  adjusted  and  arranged  with  the  wheel,  for  the  purpose  of  stopping  the  feed  or 
forward  movement  of  the  carriage, 

59.  Brick  Moulds;  James  A.  Hamei*,  Rejiding,  Assignor  to  self  and  Norris  Maris,  Kimberton,  Pennsylvania. 

Claim — 1st.  The  combination  and  arrangement  of  the  opemting  parts  of  the  brick  mould,  as  described. 
2d,  The  combination  of  the  .sides  and  partitions  of  the  mould,  operating  as  described.    3d,  The  combination 
of  the  levers  with  the  arms  and  pins,  for  operating  the  sides  and  partitions  of  the  mould,  as  set  forth. 
00.  Sewjno  MvrniNES;  George  L.  Jencks,  Assignor  to  self,  George  Kendall,  and  John  HeDdrick,  Providence, 
IMiMile  Isl.md. 

Clt  111 — 1st.  Tlie  comI)ination  in  a  single  thread  sewing  machine  of  a  perforated  barbed  needle,  which  \s 
arrariLTil  uh|h|itely  f' i  flie  (",..  ,|  rnovetnent  nf  the  cloth  or  material  being  sewed,  with  a  pair  of  nippers,  or  other 
e<|iii\  ii  lit  i|.  \  III ,  \ji  .  h  w  ill.  I-  III  III  liiei]  iii-.iiii-  u  operating  to  assist  in  forming  the  stitch,  retain  and 
pie.-!  ill  III.   tiiii:ii  I  ,[;      ,,  ,      1 1 1  , 1 1 1  ii  I  t  m  ;i  1 1 ,  .\\  1 1  le  ncccssary  loop  to  be  foruied,  shortoued,  aud  drawii 

ii't'  M    i_  III  nil  III     I        .      .1     1  i;iiiin;iiiiiii  \^  itli  :i  liiirbcd  needle  of  the  spring  nippers,  thread-guide, 

61.  CLOTiiKy-nRYEn ;  Danlbrth  Joliiisori,  Assignor  to  B.  B.  Worden  and  Wm.  Cadwell,  Chicago,  Illinois. 
Claim — The  employment  of  flexible  braces,  in  combination  with  the  freely-sliding  collar  on  the  spindles, 

for  the  purpose  specifierl. 

62.  Bank  hn,  k-;  wm,  .;.  l.d-.-n,  A-i^n.-i-  t-  -If  ;(n.l  V:\"\\  m  Imiim.h  1er.  Milwaukie,  Wisconsin, 

Cl.niii— 1   '    _     1      I      n;  I  .1  \\   ,         .  I   _  i;      I    \\  .'■-'■  \   I  I    -I  lew  pins.  whicfa  are  susceptible  of 

being  elii]  _,    1         1      '  ,    h       i   -  ,;:i        ,       ;       .       i'      .      --  I  inrth.  2d,  The  tapered  indicjitofs, 

stem  and  liivil  1  ;.  i  i;  -[  .1  :i  n  1  ,  I  ,r  .  Ill-  n.  .  1  li  -  ■  ,  i  -  i  r-rth.  3d,  In  combination  with  u 
series  of"  rrgiilat.-r  w'l  '.-  i  -nu  I  [I  ih-!,  npenfed  as  d  perilled.  I  .•liiin  the  means  for  indicating  the  posi- 
tion of  such  plates.  4i!i  I  li  -  -  U  u  h-el  or  toothed  disc,  in  combination  with  the  tumbler  and  the  regulator 
wheels  or  guard  plate-.  :,-   i  ^,    ;'.  .i 

63.  Casting  Chilled  I'LATi..^;  Uubei  t  Poole,  Assignor  to  self  and  O.  II.  Hunt,  Baltimore,  Maryland. 

Claim — Making  the  chill  for  cisting  plates  in  .i''Ctions,  when  said  sections  are  secured  to  a  bed-plate  in 
such  a  manner  as  to  leave  spaces  between  them,  which  are  filled  with  sand,  or  other  yielding  matt-rial,  in  the 
manner  described. 

64.  Machine  for  Winding-up  Clocks;  John  B.  Powell,  Assignor  to  self  and  George  B.  Frick,  Philadelphia. 

Pennsylvania. 
Claim— Withuut  confining  myself  to  any  i^pecific  arrangement  of  parts,  I  claim  the  spring  lever,  spring 
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pawl  or  catrh,  and  ratcliet  ivheol,  witli  the  Buppleraontary  lever,  and  permanent  pin.  or  their  eqnivalentfi. 
applied  in  the  iniiuner  set  forth,  to  tho  wiudiug-up  of  clocks,  or  other  machines,  in  which  a  spring  or  weight  is 
used  as  a  prime  mover. 

AUGUST  9. 

65.  Apparatos  for  IIeatixg  Evaporating  Pans;  II.  0.  Ames,  New  Orleans,  Lonisiana.  « 

Claim — The  arrangement  of  the  parallel  evaporating  pipes  with  their  elbows,  and  collars,  and  screw 
nozzles,  pnssiog  through  the  bottom  of  the  pan,  and  the  iiarallel  external  BUiiply  and  escape  pipts,  with  the 
nozzles  and  union  couplings  for  making  the  counesions  with  the  nuzzles. 

66.  Seeding  Machines;  John  Andrews,  Clinton,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  vibrating  bars  or  blocks,  frame,  axle,  cam,  and  seed 
slide,  whereby  the  cam  which  oprrateg  the  harrow  also  moves  the  seed  slide,  and  the  harrow  bars  have  a  hori- 
zontal vibration,  and  also  a  vertical  play  with  the  fiame  upon  the  axle. 

67.  Seei>ino  Machines;  John  Andrews,  Clinton,  Massachusetts. 

Claim — 1st.  The  arrangement  and  combination  of  the  blocks,  circular  plates,  teeth,  levers,  and  seed  sliders, 
as  described.    '2d,  The  arrangement  and  combination  of  the  covering  apron,  bar,  blocks,  rod,  and  lever. 

68.  Brakes  for  Railroad  Cars;  Francis  Armt^trong,  New  Orleans,  Louisiana. 

Claim — Making  the  adjustment  from  the  pull  or  the  coupling,  when  actuating  on  distinctly  detached 
parts,  nanicly,  the  latch  and  tongues.  Also,  in  combination,  the  arms,  bar,  and  levers,  arranged  as  described. 

69.  Machinery  to  Feed  Sheets  of  Paper  to  Printing  Presses;  Moses  S.  Beach,  Brooklyn,  New  York. 

Claim — 1st.  Feeding  sheets  to  the  impression  cylinders  of  printing  presses,  by  means  of  revolving  arms 
or  Bcrapers,  operating  in  combination  with  rollers,  in  the  manner  described.  2d,  Iletaining  the  paper  in  con- 
nexion witli  the  impression  cylinders  of  printing  presses  dniing  the  process  of  priuting.  by  means  uf  holders, 
in  the  manner  described.  3d,  Detaching  the  paper  from  the  impression  cylinders,  by  means  of  deflectors,  as 
described. 

70.  Cotton  Cultivators;  G.  W.  Beard,  Canton,  Mississippi. 

Claim — The  peculiar  slinpp  given  to  the  scrapers  or  cuttr-rs,  and  their  lateral  and  vertical  adjustment,  ia 
combination  with  thi;  intju-tiiltk-  |i!mii^Ii  heiinis,  arranged  in  the  mauuer  set  forth. 

71.  Cotton  Seed  I'lantkhs;  E.  V.  Bcnuliamp,  Preston,  Georgia. 

Claim— Tlie  anaiigiiinDt  nf  the  buxj  axle,  wheels,  side-pieces  or  frame,  bolt,  beam,  stock,  follower,  fur- 
row opener,  and  brace,  as  descriljed. 

72.  Shingle  Machine;  Laurent  Beaudreau,  Fond  du  Lac,  Wisconsin. 

Claim — The  relative  arrangement,  for  united  operation,  of  the  intermediate  circular  revolving  saw,  open 
reciprocating  double  Ciirriage,  touthed  clamps,  bars,  rollers,  springs,  inclined  or  curved  guiding  plates,  hori- 
zontal rocking  cradles,  cams,  shafts,  bars,  and  hinged  flaps  or  pawls,  in  the  manner  described. 

73.  "Watch  Cases;  Philip  Settle,  London,  England;  patented  in  England,  November  18, 1857. 

Claim— 1st,  The  attMHtni-nr  of  tlte  inner  rn<,-  cmv.uujivi  th^'  niow>nii-nt  of  tin-  ..lUer  ca^e,  by  means  of 
pins  or  pivots,  so  tli;tt  fh.'  rii.'\ 'Mihut  r  ,-,■  ,  ,ii  l..'  i  m  n,  .l  l.\  >■;  i>.  l.irr  ih-  ,.|,  II  ,>r  I  ln-r,|  .m,!,'  of  the  outer  cose, 
without  being  reiii-\'  .1  ii..iii  th  ..i-  i  .  -■  _■!,  Mi..  ,.i  ■  _  i '.■■  i  ■  ;..i,m.i  Ii.c,.,!'  ;  -  i)i  iH..\i-tiient  case,  so  that 
it  forms  one  of  tin-  .■  ■mir.  ,.r  ■,  :\  ;  ■.  >.ij  '.m,;.  ;,  i  !,■■  ^^  .;.  K  ■ -^ ;.-.  m  .  ..nu.  m.  i.  ,,i,.l  ,  ■  tMi.i,,;.ii..n  with  a  pin  or 
pivot  on  the  oppu^iiiL-  sid<^  v\  ili<.-  L.l-^c.  i^'i.  Thv  i..iiiiLul.ir  l.-iiu  .lud  in.iiiucr  ul  L.ju^tiucLiug  the  pendant,  and 
attaching  the  same  to  the  inner  or  moveuiuut  c;ib^  before  dLiunbLd. 

74.  Fishing  Heel;  William  Billiughui-st,  Rochester,  New  York. 

Claim — The  combination  of  the  skeleton  ring  with  the  other  parts  of  the  reel,  arranged  in  the  manner 
Bet  forth. 

75.  Composts;  Edmond  Blanchard,  Greenfield  Mills,  Maryland. 

Claim — A  fertilizing  compost,  composed  of  lime,  chloride  of  sodium,  wood  ashes,  charcoal,  wheat  bran, 
chimney'  soot,  and  gypsum,  combined  in  the  proportion  and  manner  described. 

76.  Machines  for  Cutting  Paper;  E.  Burroughs,  Rochester,  New  York. 

Claim — 1st,  The  employment  or  use  of  the  reciprocating  and  oscillating  knife,  arranged  to  operate  as  set 
forth.  2d,  The  knif.-.  in  eonnexiun  uiih  ilie  cone  of  pulleys  attached  to  the  sliaft.  s.  the  hollow  shafts  with 
their  respective  gr-u  m-  .n-  i  t  in  ~i,  im.  i  ,  ^^llll  its  gearing,  and  tlif  i.u  k~  .iir  irh.  d  to  the  knife-bar  by  the  rods, 
ai'iunged  aa  set  )mi  1 1  .,    I   .       i    i  .      i    nt  of  the  shaft,  u,  \\iili   -i  i  m^.  iln    ium,  cone  of  pulleys,  levers, 

rack,  for  the  purp-  -  -  i  -mg  the  movement  ui  iii    i,  ,  i    ii   in  a  descending  to  an  upward 

movement.  4th,  'I'li'  >  I  imji  i  t  i^i  •!  i  :  \  i  iir;d  ;ind  horizontal  i>l.it-  >.ai  iin^.-d  so  as  to  be  adjusted  by  the 
screw  and  pinion  ur  wi)rin-whf<-'I,  imd  n  .n,!  i  i  k^.  the  latter  serving  in  tlie  capacity  of  both  racks  and 
guides,  oth,  Attaching  to  the  shaft,  r-  i^r-d  to  move  over  a  graduated  stationary  phite,  attached 

to  the  frame,  for  the  purpose  of  ena>  i  >     i  to  accurately  adjust  the  paper  beneath  the  knife. 

77.  Adding  Machine;  J.T.Campbell.  !;>>- k\  .ii. ,  In.Ii.tna. 

Claim — The  arrangement  of  a  sri- ut  uh -l^  provided  with  tea  cogs  or  teeth,  and  carrying  the  ten 

numeric  figures  ou  their  outward  fit-  -.  iin  ihmu  with  the  stationary  plate  containing  like  numeric 

figures,  arranged  on  the  circle,  snrrmiiMl.iiL'  r.mli  .j  the  wheels  in  the  sories.  And  in  combination  with  the 
parts  above  claimed,  arninged  as  di'scrihi'd.  1  claim  the  stop-bi^rs,  and  spring  slides,  and  oacillatiug  ai'ms  or 
pawls  with  tht'  cam,  arranged  fur  joint  operation  as  set  forth. 

78.  Seed  Planters;  Walter  Clark,  Palmyra,  Illinois. 

Claim — The  arrangement  of  the  reciproctiting  agitating  rod.  when  passing  through  the  adjustable  seed 
discharge  opening  in  the  side  of  the  hopper,  with  the  frame,  wheels,  pins,  teeth,  hopper,  and  adjustable  slide, 
constructed  as  set  forth. 

79.  Corn  Harvesters;  W.  Cogswell  and  C.  A.  Mathewson,  Ottawa,  Illinois. 

(;iaim — The  circular  cntter  and  the  reciprocating  sickle,  with  its  atntionary  toothed  plate,  in  conneiioa 
with  movable  bed,  or  fingers,  the  whole  being  placed  on  a  mounted  frame,  and  arranged  as  set  forth. 

80.  Corn  Planters;  J.  P.  Coonley,  Farmington,  Michigan. 

Claim— The  arrangement  of  seeding  roller,  gear  wheels,  slide  plate,  lever,  a<yuBtable  teeth,  coverers,  and 
tracking  gauge,  constructed  as  set  forth. 
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81.  Corn  Hativesters:  B.  T.  Currier.  Bath,  Maino. 

Cl:iim — The  arriinjiement  and  cumbmatiun  of  the  scythe-shaped  cutters,  rods,  cranks,  adjustable  frame, 
and  standards,  as  described. 
S2.  Hoop  Fastenings  foe  Cotton  Balf^;  Edward  Davidson,  Bategville,  Arkansas. 

Claim — Forming  the  socket  of  two  parts  to  admit  of  the  s:ime  being  opened  to  receive  the  bent  or  doubled 
ond  Ifipijed  ends  of  the  bale  hoop,  and  closed  to  secure  the  ends  of  the  hoop  together. 

83.  VuLCA.MZED  GcMs;  AlvaG.  DeWolf;-,  Seymour,  Connecticut. 

Claim — The  use  of  pulverized,  vulcanized  rubber,  gutta  percha,  or  other  -^-ukauized  giun,  in  the  manner 
specified. 

84.  CentbifugalGun;  C.  S.  Dickinson,  Cleveland,  Ohio. 

Claim— 1st,  The  employment  of  a  lever  provided  with  a  collar  which  surrounds  the  shaft,  pivoted  or 
hinged,  and  provided  with  a  piu  or  rod,  as  specified.  2d,  Operating  the  lever  in  one  direction.  Iiy  m>=-aii-»  of 
rod  and  its  connexions  throu<;h  Ihe  centre  of  the  shaft,  and  in  the  other  direction  by  means  of  spring,  for  the 
purpose  of  dischiirgiug  the  balls  from  the  barrel  at  Ihe  proper  time. 

85.  Seats  for  Suiepino  Cars:  Budoljih  Dirks.  Philadelphia,  Pennsylvania. 

Claim — 1st.  The  cu-l 1   jlti   :  m  l  tlj..- frame,  p,  with  its  detachable  cushion  and  movable  legs,  in 

combination  with  the  p  11  -;tid  platform  and  frame  being  hinged  together,  and  other- 

wise arranged  as  set  f.  i  rii      _       i ',  (Ik.  adapted  to  and  sliding  in  or  against  the  partitious.  and 

arranged  so  as  to  f'.i  III  til    i     :        :    !  i;    -  t.r  the  couches.    3d,  The  frame,  h.  as  hinged  to  the  side  of 

the  car,  and  tln' fi  ini  .i        .      ,    i         >  .  n.  that  both  frame*  may  assume  the  positions  illustrated  in 

figs.  1  and  2,  in      ir  -   ni'l  their  sliding  frames,  0.    4tlu  Forming  the  upper  couch 

of  the  board.  I,.  Ill' -     i;     :  ,   ,    ,      ii  ,.. in' or  more  boards,  M,lunged  to  the  board,  L,  when  arranged 

in  combination  \'.  nli  ih  ■  [■■  i  iujU'miI  |mMi!i..i,-. 

86.  IIemp-bbakes;  Zathariah  Fciigau,  Palmyra,  Missouri. 

Claim — The  arrangement  and  combination  of  the  stationary'  bars,  finger  guards,  vibrating  spring  levers, 
and  aims,  constructed  iu  the  manner  set  forth. 

87.  Pri.ntiso  Presses;  Andrew  Dougherty,  Brooklyn,  New  York. 

Claim — The  combination  of  the  inking  apparatus  at  the  side  of  the  main  cylinder  of  a  press,  with  a  car- 
riage that  can  be  moved  from  and  towards  the  main  cylinder,  and  with  a  stop  that  controls  the  position  of  the 
carriage. 

88.  Die  for  Swaging  Bolt-iieads;  Albert  Eames,  Bridgeport,  Connecticut. 

Claim — Making  dies  for  swaging  bolt-heads,  and  other  articles,  in  two  nr  more  parts,  the  parts  forming 
the  bottom  being  fitted  to  and  in  the  part  forming  the  perijihery,  and  the  whole  fitted  to  and  secured  within 
the  drop,  or  etpiivalent  therefor.  Also,  in  combination  with  the  die,  the  bottom  of  which  is  made  separate 
from,  and  inserted  in,  the  part  forming  the  periphery,  grooving  the  periphery  of  the  part  forming  the  bottom 
for  the  escape  of  air. 

89.  Sewixc  Machines;  J.  P.  Emswiler,  Knighfs  Tower,  Indiana. 

Claim — The  combination  of  the  slide,  or  its  equivalent,  with  the  feeding  mechanism,  for  the  purpose  of 
adjusting  the  bed  to  the  feeding  mechanism  fur  materials  of  various  thicknesses,  without  changing  the  posi- 
tion of  the  feeding  mechanism.  Also,  in  combinatiou  with  the  bobbin,  arranged  to  vibrate  on  the  shuttle, 
the  longitudinal  arched  pi'essure  spring. 

90.  Windlasses;  Moses  G.  Farmer,  Salem,  Massachusetts. 

Claim — The  combination  of  the  roller,  the  ratrhet  wheel,  b.  the  retainins  ratchet,  and  the  actnating 
ratchet,  with  the  lever  and  toggle-joint,  e.  .-..  arninL'r.i  il.;it  rlie  thnisrini:  power  <jf  the  toggle-joint  shall  be 
■wholly  exhausted  when  the  lever  is  fully  Jii  p  --  .i  ■  ni  ,  im  n;.  i .  i  i  ii  -lit  w.u.  i  -iratght  line  which  inter- 
eects  the  axis,  and  the  point  of  the  actunt.  _  i  .  ■'    i  :       li  ..f  the  wheel,  n.    Also, 

the  means  described  of  permitting  the  bi>  I.     .  .    i    :      .■       it-  tlie  motion  of  the  lever 

to  release, alternately, the  actuating  and  t<  i  ruiu^  i  i'-  li  '^  iiuju^ii  iLit  ..v^'.n':)  ui  ;uch  means  as  the  springs, 
the  projecting  arms,  and  the  proper  positiuii  of  ihe  ei.i|htr. 

91.  Sewing  Machines;  C.  N.  Farr,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement  of  the  fulcrum  slide,  stops,  and  looping  bar.  for  regnlating  and  adjusting  the 
motions  of  the  loopcr.  And,  in  combination  with  said  looping  bar,  adjusted  as  described,  I  claim  the  rocking 
lever,  fitting  and  acting  as  specified. 

92.  Governor  Valves;  Benaiah  Fitts,  Worcester,  Massachusetts. 

Claim — The  manner  of  mounting  the  valve,  that  is  to  say.resting  or  supporting  the  valve,  as  shown  at  M, 
and  retaining  it  into  its  seat,  as  shown  at  N,  for  the  purposes  set  forth. 
9;j.  Cultivators;  Perley  F.  Frecland,  Kewark,  Assignor  to  V.  R.  David,  Morris,  Illinois. 

Claim— The  airangpment  of  the  tongue,  curved  or  segment  bar,  beams  with  screw-rod,  and  pendants  and 
shares,  attached  as  set  forth. 

94.  Appabatcs  for  Folding  or  Wrapping  Papers;  Edwin  Gomez,  City  of  New  York. 

Claim — The  folders,  formed  with  the  lips  and  volutes,  in  combination  with  the  intermediate  twisters,  in 
the  manner  specified. 

95.  Printing  Presses;  George  P.  Gordon  and  F.  0.  Degener,  City  of  New  York. 

Claim — 1st,  Combining  with  ilie  tvnipan  frame  the  shPot-hoMine  and  relieving  nippers  or  gn'ppr-rs.  f?r 

the  purpose  uf  holding  tli--  A i  :.n.I  f,,i-  r-lieving  the  sheet  tV..,n  t).-  tvp..      -2.1.  Tl*-  r- .irntioi  -r  i  .-ylin- 

der,  or  segment  of  a  ei  In,.!,  r.  v,  m  i,  n-  'Ali.'el-bearers,  the  imi'^"  --i-'i  '■^  luhl-M-,  r-n-r  |,.-,,.|  t'.r-.  .■url  ti.  ■  meka 
or  gearing.  3d,ThefiiM  i  it.^  equivalent,  in  .  ■      ,       i  .  ti,    >  i  iii|  i,  i ;  un.     i        h    pur- 

pose of  cbising  the  tyin;   I  ;       ,     tlylayiugtlie  sheet  i.;  m    i  :    '         ;  .     .1   Ihe 

impression  cylinder, or  if-     i'm  .1  iii.  4iii.  Operating  the  ^i..    :    ,    ^   ,_       i  i   :■  l  i|  i     -  .  i-ugh 

the  motion  of  the  tympiui.   .'iili,  Atl;ichiug  a  tympan  fratm- t in  ;  ,i.  .    i.  i  -     -,    i,  ,,  :    .    r,   i   'i,,i  ih.-y, 

at  all  times,  shall  retain  their  r*  lative  jiositions  towards  ■  ,■  !i      ;  ■         I !  _    i      _     .  ■ :  i.  iiiiig 

the  inking  opimratus  to  thfframe  of  the  pres3,or  to  the  pK  -  . .  ,     .  .,  .i...  ,,     ,     ,,:  ,    ;   -wung, 

or  set  aside, so  as  to  allow  the  workmen  to  get  at  the  form  tu  m  iL^'  .ii^  ul^i  =;at^  .iIlluuilik-,  ui  lu  lu.ikc  the 
form  ready,  or  for  the  purpose  of  using  the  bed  as  a  composing  stone. 

96.  Fire-boxes  for  Locomotive  E.vgines;  Ralph  Greenwood,  Altoona,  Pennsylvania. 

Claim — The  midfeather,  wheu  used  in  connexion  with  a  gas  chamber  and  fire-box,  provided  with  open- 
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iD^,  the  parts  being  arrRnK''d  relatively  with  eacli  other  to  operate  as  set  forth.  Further,  the  cylindera,  when 
applied  to  the  orifices  of  the  giia  chamber  and  tire-box,  ami  counected  by  a  lever  to  operate  Bimultaneously, 
as  set  forth. 
B7.  Potato-diggers;  Leonard  B.  Griswold,  Pennfield.  New  York. 

Claim — The  cQiployment  of  a  rotating  head  or  disc,  having  teeth  or  spur;?  arrau^fd  around  an  uprijrht 
Bhafl  in  a  din-ction  oblique  to  the  axis  tliereyf,  in  combiuutiou  with  the  truck  and  driving  wheels,  or  their 
equivalents,  for  giving  the  required  motion. 

98.  Seed  Planters;  W.  D.  Harrah  and  B.  S.  Baldwin,  Davenport,  Iowa. 

Claim — Ist.  The  combination  and  arrangement  of  the  peculiarly  constructed  hopper,  regulating  plate, 
sliding  frame,  slidt-e,  pitmans,  edged  leading  whcelH.  hingi'J  seed  tubes,  grooved  covering  wheels,  foot  lever, 
caster  wlieel,  and  hand  lever,  aa  descril>ed.  2d,  In  combination  with  thr-  hopper,  the  arrangement  of  the  fui-t 
lever  and  hinged  bar,  whenthe  latter  is  so  hinged  as  to  throw  the  points  of  the  seed  tube  forward  in  their 
adjustment,  or  when  the  foot  \eVer  is  depressed. 

99.  ■Water-qauge  for  Steam  Boilers;  Robert  S.  Harris,  Galena,  Illinois. 

Claim — The  within  specified  manner  of  constructing  and  attaching  the  float  stem  to  the  boiler,  whereby 
it  is  made  to  answer  fur  carrying  the  float  and  aa  an  index  for  indicatmg  the  height  of  the  water  in  the  boiler, 
and,  if  desirable,  as  a  trip  for  opening  a  valve  fur  an  alarm  whistle. 

100.  Sewing  Machines;  James  Harrison,  Jr.,  City  of  New  Voik. 

Clsjim — 1st,  The  switching  lever,  constracted  and  opei'ated  as  set  forth,  for  directing  the  thread  to  the 
beard  or  barb  of  the  needle,and  preventing  the  escape  of  the  thread  thenfrom.    *2d.<'outroIling  the  feed  and 
the  stitch  by  the  raising  or  lowering  of  the  needle.    3d,  Rotating  the  needle  and  caiiyiug  with  it  the  thread, 
thus  forming  a  twistrd  tlireaded-loup,  as  described. 
lOL  Machine  for  CotTiNG  Out  Wooden-ware;  George  A.  Hay,  Berea,  Ohio. 

Claim — The  rock  shaft,  in  combination  with  the  hooi)-saw,  arranged  aa  described,  and  operated  by  means 
of  the  pinion,  in  the  manner  set  forth. 

102.  T\'ood-Saw  Frame;  James  Haynes,  HolHs,  Maine. 

Claim — The  inclined  plane,  ratchet,  and  the  nipper  or  strainer,  applied  to  the  saw  and  frame,  as  described, 

103.  Mode  of  Generating  and  Applying  Electric  Currents  in  Telegraphing;  Stanislas  Hoga,  Wm.  P.  Pig- 

gott,  and  Septimus  Beardmore,  MiddlesL'.>c  Co.,  EuL;land. 

Claim — The  application  to  telegraphic  instruments  of  currents  of  electricity,  produced  from   metals  or 
substances  arranged  in  the  eaxth,  or  in  natural  bodies  ol  water,  in  the  manner  aud  for  the  properties  and  re- 
lations described. 
lOi.  Steam  Boilers ;  Robert  Hooper,  Baltimore,  Maryland. 

Claim— 1st.  rnuriM.-iin-  tli.it  y.rA  -^f  thfi  boiler  immediatd\  :ii...v-  il--  ,ii    -n'l.  -.  ;■:  .-.inMuMtf.m  with  the 

widening  and  extrh _.■!  i)i,,r|Mit   w  liii'h  is  beyond  or  in  tin'  i         ■■   i        .\     m.      ■    '    i   .  ii  ■  i,i'-).nx.  as  set 

forth.    2d,  Formiii  ■   >  ^.  1     I  ■    i    n   h  i:,^  jn-sage  below,  in  re;ii .  i   ■     ulvMrwImlly 

isolating  said  pa>>j-i>  tiuin  tli''  Iih'-In.x,  )iy  im-ans  of  a  large  !-ij;iiv  i  xi-ii.i-  i  iiu  ,  ij,  nn;  iiir-iui.s.  nmX  the  pai-- 
tition  walls  of  the  said  water-titcuUituii:  passage,  as  set  forih. 

105.  Approach-opening  Gate;  Anthony  Iske,  Lancaster,  and  Jacob  B.  Erb,  Conestoga  Township,  Penna. 
Claim— The  arrangement  of  the  platforms  and  uprights  to  the  lever,  with  the  connecting  rod  attached  to 

the  arm  on  the  slat,  the  groove  on  the  inside  of  the  post,  for  operating  a  series  of  cross  slats  connected  by 
pivots  with  the  slats,  combined  in  the-manner  set  Ibrlh. 

106.  Machines  for  Milking  Cows;  John  "W.  Kingman,  Dover,  New  Hampshire. 

Claim— The  teat-cup;^  or  tuli>s.  ii.irtially  covered  at  their  ii]'pi-i-  oikIs  M'ith  an  elastic  flanch.  wln'ch  will 
j'ield  for  the  in.siTt;>.ii  .■!■  Ill  ■  i. ■.!■,. ■!■;  ■_  :.,  ii  -  .  i-  i-  i  .;  i  1 1-.- .  n,.  1;;^.  i  1 1, ■■  i.^nt  during  the  process  of  milk- 
ing, and  form  a  ji.^' !..■-  '■:.:\-  I  ■  ..i  ■■^1  ii:  ■  :  ,■  ■■  ii.i  !■  1  v....  I  V.  ,111  (•  pressed  against  tho  tr;it  liy 
the  external  ail-  \-.i-   ■■     I'l  '      ;    '^i^li  tlie  device  above  cl;iinnd.  I 

claim  a  vessel  i>rM\  .M.il  w  n  h  .n  .m -i  n'n,-,  ,iii.| .■■  ;■  .i  \mi  h  -n.i  >  iiu  ni  ,  ii|.^  |jy  flexible  tnbes,  so  arranged 

as  to  exhaust  the  air  and  draw  tlio  nnlk  Irnm  tlir  .xa\.  ur  nthi-r  aninuil. 

107.  Rarroad  Car  "Wheels  ;  Ebenczer  A,  Lester,  Boston,  Massachusetts. 

Claim — Attaching  the  wheel  to  its  axle  by  means  of  the  auxiliary  hub  with  its  recesses  and  groove,  and 
the  segmental  ring,  or  its  equivalent,  connected  with  the  wheel,  in  the  manner  set  forth. 

108.  Self-acting  Battery  for  Scaring  Crows,  ic;  Theodore  Lipshuts  and  Daniel  C.  Jones,  Ballston  Spa,  N.  Y. 
Claim— The  rising  and  falling  box.  arranged  with  the  slide  and  apertures,  and  operating  in  combination 

with  the  dog  and  pulley,  in  tlie  ni;inTifi-  s|n*ijriri!. 

[The  object  of  tbi.s  invrhf'Mii  1- tn  :it  iik  1  i  1:  '\  \\  i  Mi  a  number  of  chambers,  in  connexion  with  a 
gun  barrel,  in  such  a  nianiMi    liiii    i-il.iin       -  1     mi  iihi  r.  are  made  to  go  off  at  regular  intervals 

without  the  aid  of  man.  au'l.  1m  ihi-  ■  i'  ;>  i   -  ■     >  ^  injurious  animals,  and  the  invention  consists  in 

arranging  a  rising  and  falHii- "(jlix  m  biaU  1.  1  uiii  i.  ..  1  .^.Jl^i^g  battery,  tbat  when  the  box  is  filled  with 
sand  it  sinks  down  and  causes  a  hummer  to  ditiLhar^e  um-  ot  tii-  chambers  of  the  battery,  and  the  bo.\  is  so 
arranged  that  it  discharges  the  sand  when  it  reaches  the  ground,  aud  it  is  raised  by  weights  ready  for  a  new 
charge.]  j 

109.  Machint:s  for  Milking  Cows;  Samuel,^.  Lowe,  Philadelphia,  Penneylvania. 

Claim — The  cup  with  the  perforated  diaphragm,  constructed  to  receive  all  the  teats  of  the  cow's  hag,  by 
having  an  opening  in  the  diaphragm  for  each  teat,  aud  combined  with  an  exhausting  apparatus,  oonstruoted 

110.  Device  FOR  Making  Electro-magnetic  Currents  Constant  or  Intermittent;  Moses  Marshall,  Lowell, 

Massachusetts. 
Claim — The  spring,  so  constructed  and  arranged  as  to  bo  insulated  from,  or  connected  to,  the  two  ends  of 
the  helical  wire  by  springs,  or  otherwise,  essentially  in  the  manner  set  furth. 

111.  Kitchen  Safe;  W.  McElwee,  Shelbyville,  Indiana. 

Claim — The  combination  and  arrangement  of  hollow  posts  with  water  cups,  arranged  in  the  manner 
Bpecifit'd. 

[Tbe  body  of  this  safe  is  mounted  on  hollow  posts,  extending  fVom  the  floor  to  the  top  of  the  safe,  and 
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they  are  provided  with  water  cups  near  the  bottom  of  each  leg,  which  are  connected  by  perforations  with 
tbv  compartments  of  the  safe,  eo  that  cool  air  is  always  supplied  to  the  safe  without  making  perforations 
in  iU  sides.] 
U2.  Seedixg  Maches-es;  E.  McKenney,  Montgomery,  Ohio. 

Claim — Thp  arranj;f?ment  :md  cnnilnnatiun  of  the  distributing:  discs,  levers,  chock  valves,  and  buttons, 
to  operate  together  with  the  hammer  and  with  the  bell,  as  set  forth. 

113.  Seed  Planters;  J.  B.  McMillan,  Tipton,  Indiana. 

Claim — The  planting  and  covering  apparatus,  when  constructed  and  arranged  in  the  manner  set  forth. 

114.  UxDERGROCND  Draistxg  Macfhne;  Adam  Miller,  Mt.  Pleasant,  Iowa. 

Claim — The  combination  and  arningement  of  the  mole  with  the  drain  protectors,  for  the  purpose  of  ex- 
peditiously and  economically  giving  protection  to  the  upper  part  of  the  ditch,  and  of  disengaging  the  pro- 
tectors from  the  mole  plough  with  facility  after  they  are  laid. 

115.  Drivers  for  Miu^stoxes:  Alex.  Miller,  Xewbern,  Xorth  Carolina. 

Claim — The  employment  or  use  nf  the  friction  ruUers  applied  to  the  driver,  in  connexion  with  the  plates, 
or  their  equivalents,  fitted  in  the  recesses  adjoining  the  eye  of  the  stone  or  runner,  for  the  purpose  of  form- 
ing proper  bearing  surfaces  for  the  rollers,  tUe  whole  being  arranged  substantially  as  aud  fur  the  purpose 
set  forth. 

116.  Hoops  for  Skeleton^  Skirts;  Samuel  C.  Moore,  Providence,  Rhode  Island. 
Chiim — The  corrugated  sheyt  metal  hoop  for  ladies'  skirts  described. 

117.  Devices  foe  holding  together  the  Panels  of  Portable  Fences:  Oliver  P.  Moran,  Uaynesville,  Mo. 
Claim — The  arrangement  of  the  notched  projections  or  projecting  pieces  of  the  upper  aud  lower  rails, 

in  combination  with  the  right-angled  notches  in  the  end  battens,  in  the  manner  specified. 

118.  Cultivators;  Samuel  Mowry,  Womelsdorf,  Pennsylvania. 

Claim — The  arrangement  of  the  axles,  wheels,  n,  stretch-bars,  levers,  frames,  wheel,  c,  ratchet  bar,  and 
cultivator  bar,  constructed  as  described. 

119.  Htdro-carbon  Vapor  App-UIatcs;  A.  A.  Moss,  Philadelphia,  Pennsylvania. 

Claim — The  steam  generator  and  dryer,  in  combination  with  a  distinct  hydro-carbon  vaporizer,  the  same 
being  also  connected  with  the  retort,  and  the  whole  arranged  together  so  as  to  generate  the  steam  and 
hydro-carbon  vapor  separately,  and  for  their  subsequently  mingling  and  combination. 

120.  CoBN  Planters;  Matthew  Mitchell,  Alton.  Illinois. 

Claim — The  arrangement  of  the  frame,  seats,  hoppers,  shoes,  and  cutt-^rs,  with  the  device  for  operating 
them,  in  combination  with  the  frame  hung  on  the  axle,  and  with  the  slides,  operated  as  described. 

121.  Arrangement  op  Dead-beat  Escapement;  Don  J.  Mozart,  Yellow  Springs,  Ohio. 

Claim — The  improved  arrangement  of  the  double  '•  scrapers''  with  the  star  sc^pe-wheel,  or  its  eqtiiva- 
lent,  as  specified. 
123.  SK-Ites;  Edward  Norton,  Boston,  Massachusetts. 

Claim — The  metal  straps,  and  the  slotted  plates  and  screw  for  tightening  the  skate  to  the  foot. 

[This  invention  consists  in  making^  the  sole-plate,  or  what  is  more  generally  called  the  stock  of  the 
skate,  of  metal,  and  in  two  detached  parts,  and  in  pivoting  them  respectively  to  the  heel  and  front   parts 
of  the  runner,  and  in  connexion  with  a  skate  thus  made,  in  making  the  heel  and  toe  straps  for  securing  the 
skate  to  the  foot  of  sheet  metal,  which  are  secured  tightly  to  the  foot  by  a  peculiar  fastening.] 
123.  Post-marking  Stamps  :  Marcus  P.  Norton,  Troy,  New  York. 

Claim — The  blotter,  connected  or  attached  to  the  main  part  of  any  "post-office  post-marking  stamp," 
for  the  purfwsc  of  cutting  and  inking,  blotting  and  effacing,  so  as  to  succe.«jifully  cancel  the  frank  or  postage 
stamp  of  any  letter  or  any  package,  at  The  same  time  and  operation  of  marking  upon  such  letter  or  package 
the  name  of  any  post-office,  the  year,  the  month,  and  the  day  of  the  month. 
121.  Ccltitators;  Leonard  Packard,  Galesburg,  Illinois. 

Claim— The  arrangement  of  the  beams,  the  irons,  and  the  projection  on  the  ends  of  the  beams,  the  ad- 
justable arms,  braces,  blades,  lifting  rods,  adjusting  bar,  levers,  fulcrum,  aud  hinged  pole,  as  described. 

125.  Egg-be-iter  or  Churn;  J.  J.  Parker,  Marietta,  Ohio. 

Claim — The  tube,  in  combination  with  the  band  and  grated  bottom,  arranged  in  the  manner  described, 

126.  Clothes-frame;  Horace  Parkhurst,  DeKalb,  Illinois. 

Claim — The  combination  and  arrangement  of  the  standards,  the  rails,  the  head-blocks,  the  clasps,  the 
cords,  as  specified. 

127.  Mode  op  Uniting  Solid  Substances;  Dubois  D.  Parmelee,  City  of  New  Tork,  Assignor  to  J.  A.  Greene, 

Beverly,  Massachusetts. 

Claim — The  method  and  process  described  of  uniting  varions  substances  or  bodies  of  the  same  or  dif- 
ferent character  and  properties,  by  the  interposition  between  the  surfaces  of  said  substances  or  bodies  to 
be  united,  of  one  or  more  sheets  or  layers  of  India  rubber  and  gutta  pcrcha,  separately,  or  when  combined 
with  the  substances,  such  sheets  or  layers  having  previously  been  treated  in  the  manner  described,  to  pro- 
duce the  change  specified — whereby,  on  completion  of  said  change,  a  water-proof  cement  is  obtained,  which, 
while  it  possesses  the  requisite  rigidity  and  coherence  to  keep  the  b«xlies  firmly  and  strongly  united,  pos- 
sesses a  sufficient  degree  of  elasticity  to  compensate  for  the  expansion  or  contraction  of  the  fibres  of  the 
bodies,  for  the  purposes  set  forth. 
12S.  Corn  Planters;  Lawson  G.  Peel,  "Webster  County,  Georgia. 

Claim — The  arrangement  of  the  beam,  stock,  frame,  bolt,  hopper,  wheel,  and  cylinder,  as  described. 

129.  Filing  Cottox-cln  Saws;  Colwell  P.  Pool,  New  Market,  Alabama. 

Claim — The  arrangement  of  the  file-case  with  the  file-holder  and  sleeTes,  to  operate  in  combination 
with  the  bar,  aud  with  the  sli<Ie  and  ridge,  in  the  manner  specified. 

130.  Sewing  Machines;  'Wiiliam  F.Pratt,  Bristol,  Pennsylvania. 

Claim — The  construction  of  the  thread-case  with  an  angular  projection  extending  across  its  centre,  and 
the  construction  of  the  slide  ring,  or  its  equivalent,  with  a  similar  angular  projection  fitting  to  the  said 
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projection,  and  oporatinp;  in  combination  therewith  in  the  manner  epecified,  not  only  to  prevent  the  twin- 
ing of  the  thread-cuse.  but  to  check  and  cimtrol  ihe  loops  in  their  parage  over  said  case,  thereby  avoiding 
thii  use  of  Separate  thread-controlling  iipparatua. 

131.  FcBNACB  FOR  Makixo  Irox  DIRECT  FROM  THE  Ore;  S.  M.  Quimby,A.II.  BrowD,  G.H.  Reuton,  and  Janies 

Criswell,  Newark,  New  Jersey. 
Claim — The  arch,  the  hopper-damper,  the  rods  or  bars,  arranged  as  described   Also,  the  dampers  at  the 
bottom  of  the  tubes,  for  discharging  one  or  more  tubes  at  the  same  time  into  one  box  or  hopper,      . 

132.  Apparatus  for  Tanmno;  John  B.  Head,  Co)d  Spring,  Xew  York. 

Claim — An  improved  apparatus  for  tnnning  and  other  purposes,  said  apparatus  consisting  of  one  or  a 
number  of  smooth,  porous,  or  perluiMtril  mu-Lhts  uf  wt.oJ,  or  otlur  fi\i'<l  niati'iiul.  jdaced  singly  or  in  suc- 
cession in  open  or  closed  vats  or  \r>-.  i-.'i  n  i  n..  i  in  [.  m  -  -..;,.  In  1,1  11  .  ;,.  .  t  l.-llnw  cases,  upon  which 
skins,  or  othersubstances  to  be  Mp.  ;^  i  ui  n  ,;  i  ^  -■,,  ,.  i  hi .  >  !  i  i  i  :  u  the  tannin  or  other 
fluids  forced  through  them  by  tiMit  i  ■  i  i  .  i  i  i  i  m  .  -m  . mi  i  !i  m  i 
provided,  as  described.  Also,  tbi-  w-r  "i  i.n|.:iiiliii  -li'-i  lii.|;i1.  •■:■  I'l  h.  v  \^  .ib  i 
sheets,  to  cover  over  the  perforateii  purls  ol  Ihe  ea^^i-s  nut  oMMlaid  hy  Ihe  .^k 
may  be  atforded  no  passage  except  by  percolating  through  the  skins. 

133.  Gas  Ketorts;  Charles  A.  llobbe,  Augusta,  Georgia. 

Claim — A  gas  generating  chamber  of  a  retort,  made  in  two  parts,  when  the  said  parts  are  constructed 
60  as  to  lock  together  and  form  a  tight  joint  by  the  simple  act  of  sliding  one  portion  into  gear  with  the  other. 
131.  Seed  Planters;  Theodore  B.  Rogers,  Wethersfield,  Connecticut. 

Claim — The  arrangement  of  slides,  lever,  former,  floats,  adjustable  pins,  and  markers,  as  described. 

135.  Cultivators  ;  James  Rue,  Eoglishtown,  Xew  Jersey. 

Claim — The  arrangement  of  the  loose  draft  pole,  bracket,  cultivator  frame,  hinged  rods,  devices,  bracket, 
and  pin,  arranged  in  the  manner  described. 

[The  invention  consists  in  attaching  the  draft  pole  to  the  beams  by  means  of  hinged  rods,  which  con- 
nect with  the  pole  at  a  point  above  the  pin,  to  which  the  draft  animals  are  hitched,  so  that  any  strain  ex- 
erted on  that  pin  has  a  tendency  to  depress  the  rear  end  of  the  draft  pole  and  to  raise  its  front  end,  whereby 
the  ploughshares  are  kept  down  to  the  ground  without  any  extra  exertion  of  either  driver  or  animals, 
and  as  the  pole  is  connected  by  hinged  rods  without  any  rigid  fisteoing,  the  driver  is  enabled  to  accommo- 
date the  action  of  the  shares  to  the  inetiualities  of  the  ground,  and  at  the  same  time  the  front  ends  of  the 
shares  can  be  raised  and  the  cultivator  drawn  from  place  to  place.] 

136.  Seats  and  Couches  for  Railroad  Cars;  E^ra  D.  Sargent,  Indianapolis,  Indiana. 

Claim — ^Ist,  The  side  lounge  or  nurse  couch,  arranged  as  set  forth.  2d,  Its  combination  with  the  backs, 
seats,  partitions,  brackets,  and  stops,  arranged  as  set  forth. 

137.  Grinding-cylinders  for  Apple-mills;  John  Shxfer,  Lancaster,  Pennsylvania. 
Claim — The  tangential,  curved,  longitudinal,  toothed  cylinders,  as  set  forth. 

138.  Xail-plate  Feeders;  John  P.  Sherwood,  Fort  Edward,  New  York. 

Claim — The  employment  of  the  stationary  inclined  plane  and  the  tumbler,  having  an  inclined  fiice,  in 
combination  with  the  arms  of  the  hollow  shaft  of  the  plate-holder,  and  wilh  the  feed-screw  and  nut,  and 
the  driving  cam,  or  their  equivalent,  operating  together,  as  described. 

139.  App.tRATUS  FOR  Heating  Evaporating  Pans;  Evan  Skelly,  Plaquemine,  Louisiana. 

Claim — The  employment,  in  an  evaporating  pan,  of  a  conical  steam  heater,  with  a  central  opening  and 
a  passage  around  its  exterior  and  under  its  bottom. 

140.  Securing  Artificial  Teetu  ;  N.  B.  Slayton,  Madison,  Indiana. 

Claim — 1st,  Securing  artificial  teeth  on  plates  of  gold  or  silver,  by  means  of  an  amalgam  of  gold  or 
silver,  or  both,  combined  with  mercury,  as  described.  '2il,  Forming,  by  means  of  said  amalgam,  an  outer 
flanch  or  rim,  covering  and  supporting  the  base  of  the  teeth,  as  set  forth. 

141.  Straw-cutters;  Solomon  P.  Smith,  Crescent,  New  York. 

Claim — The  arrangemeut  of  a  crank  shaft,  pitman,  knee-jointed  lever,  knife,  with  a  straw  box  and  cut- 
ter block,  for  conjoint  use. 

142.  Mortising  Machine;  Abel  Spencer,  Jr.,  Southport,  New  York. 

Claim—The  frame  made  with  cross-heads  connected  together  by  means  of  the  jointed  rods,  and  having 
those  rods  jointed  at  or  nearly  in  line  with  the  cutting  edge  of  the  chisel,  and  the  mode  of  applying  or 
using  it,  or  any  other  manner  substantially  the  same. 

143.  TBNONisa  Blind  Slat^  :  La  Fayette  Ptevens,  Elmira,  New  York, 

Claim — Con>i  ni.  i  ;i._  Hi  .  u;  ■  i  ii  i  i  v  :  ii  - 1  ■  >  -  il  ■  1m  iks,  clamping  nuts,  and  bearing  studs,  whereby 
the  plane  cutt-r  In  i     i  i    i ,     ; .  .  i        1 1 1  the  plane  of  rotation  with  the  cutting  edge  of 

the  operating  OTM  i  ;:      i  n         n  >i     n    ii   i      i   f  lie  hollow  hub  and  shoulder,  arranged  as  set 

forth.  Also,  tUi-  1  .,iiii  nil  i-n  :iii  1  111  I  n  J  iin  111  i  I  1 1  u'  1  ■  - 1  \v  ith  stiitiouary  and  movable  upper  and  lower 
jaws  and  gauge,  iu  tin-  uianiier  discriljcLl.  Fuitlier,  tin-  arrangement  of  devices  for  gauging  the  length  of 
the  slat,  consisting  of  the  automatic  stop  bolt,  as  operated  by  inclined  plaue  and  lever,  to  cause  the  carriage 
to  stop  alternately  at  the  fixed  stop-gauges. 

144.  Burglars  Al.vrm;  Stephen  Stewart,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  several  parts,  arr.inged  to  operate  as  set  forth. 

145.  Washing  Machine  ;  \Vm.  A.  Suddith  and  John  F.  Suddith,  Charlestown,  A'irginia. 
Claim — The  hinged  part  of  cylinder,  as  set  forth. 

146.  Sewing  Machines;  George  S.  Tapley,  Bristol,  Connecticut. 

Claim — The  movable  cup  and  its  appendages,  for  griping  and  automatically  releasing  the  shuttle  at  in- 
tervals, as  specified.   Alt>o,  the  construction  and  arrangement  of  the  feed  apparatus,  set  forth. 

147.  Machines  for  Washiso  and  Separating  Ores  after  being  Pulverized  ;  Horace  Trumbull,  Jersey  City 

New  Jersey. 
Claim— The  application  to  a  rotary  buddle  or  table,  such  as  described,  of  Titrating  brushes,  when  the 
8ame  are  arranged  and  operated  as  specified. 
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14S.  Elevators  or  noisTixr,  Apparatus  for  Hotels,  4c.;  Otis  Tufts,  Boston,  Massiichusotts. 

Claim — Ipt,  For  the  purposes  of  elevating,  the  combination  of  the  screw  and  the  passenger  car  or  plat- 
form. 2d.  The  construction  of  a  screw  for  elev;iting.  having  stays  or  bearers  at  intervals,  attached  to  the 
wall  nf  a  building  or  any  fixed  adjacent  structure.  3(1,  The  construction  of  a  nut  with  the  slot  or  opening 
!u  the  back  or  aide  to  enable  it  to  psias  by  the  bearings  or  stays  before  referred  to.  and  as  described.  4th, 
Constructing  a  nut  or  carriage  with  wheels  or  rollers  running  upon  the  thread  of  the  screw,  as  described. 
6th,  Controlling  the  descending  motion  of  elevators  or  hoisting  apparatus  by  means  of  fluid  retarders,  con- 
Btructed  as  described.  6th,  Regulating  the  action  of  fluid  retarders  by  means  of  a  fly-bail  governor,  or  its 
equivalents.  7th,  The  construction,  arrangement,  and  operation  of  passenger  cars  of  an  elevator  or  hoist- 
ing apparatus,  as  described:  that  is. providing  the  platform  with  side  walls  and  doors  or  gates,  said  doors  or 
gates  being  combined  with  suitable  mechanism  arranged  in  relation  to  stationary  cjtms  or  projections  oa 
the  gallery  floors,  or  any  contiguous  parts  of  the  building,  so  as  to  open  and  close  automatically,  in  the 
manner  set  forth.  8th,  Opening  and  closing  the  doors  of  the  galleries  or  landings  automatically,  by  means 
of  cams  or  projections  on  thf  car,  through  a  system  of  compound  or  multiplying  levers,  arranged  as  de- 
scribed. 9th,  Fastening  and  unfast^-ning  automatically  the  doors  or  gates  of  the  car,  by  spring  latches,  or 
their  equivalents, operated  by  cams  or  projections  upon  the  gallery  floors  or  adjacent  walls  of  the  building. 
10th,  Fastening  and  unfastening  antomaticiilly  the  doors  or  gates  of  the  galleries  or  landings  by  spring 
latches,  or  th'iir  equivalents,  operated  by  cams  or  projections  upon  the  car.  11th,  The  arrester,  in  combi^ 
nation  with  the  fluid  retarders,  for  the  olyects  and  [lurposes  set  forth.  12th,  Passing  the  shipping  rods  and 
the  cord  or  rod  that  operates  the  friction  brake  through  the  car  or  platform,  for  the  iiurposes  set  forth. 

149.  DuMPixo  Wagons;  William  B.  Twiford,  Chincoteauque,  Virginia. 

Claim — The  three-sided,  four-wheel,  opeu  frame,  stationary  crank  axle,  and  long  wagon  body,  arranged 
in  the  manner  described. 

150.  SrniSG  Bed-bottom;  Felix  Tylee,  Cleveland,  Ohio. 

Claim— 1st,  The  central  support,  constructed  in  the  manner  described.    2d.  The  combination  and  ar- 
rangemtnt  of  upper  slat,  pin.  supports,  with  central  support,  spring,  and  blocks,  arranged  as  described. 
lal.  51  icHiXEEV  for  Sowing  Fertilizers;  Lorenao  Tyler,  Havana,  New  York. 

Claim — Tlie  arrangement  of  the  frame,  hopper,  partition,  adjustable  slide,  M,  valve,  cylinder,  concavei 
adjustable  slide,  J,  and  flexible  clasps,  constructed  as  set  forth. 

152.  Hose  Coupling  ;  George  H.  Van  Vleck  and  Horace  Tupper,  Buffalo,  New  York. 

Ciiiim — The  arrangement  on  the  thimble  of  the  head  with  two  or  more  screw  threads,  having  its  upper 
end  turned  down,  as  described,  and  being  provided  with  a  prqjecling  rim,  to  operate  in  combination  with 
the  thimble  aud  with  the  nut. 

153.  Cultivators;  Amsey  Warren,  Westport,  Connecticut. 

Claim— The  parting  or  deflecting  bar,  hoes  or  shares,  and  rake,  when  applied  to  a  suitable  frame  pro- 
vided with  wheels,  arranged  and  combiued  to  operate  as  set  forth. 

154.  Kxitti.vg  Machines;  J.  F.  Waterhouse,  Germantown,  Pennsylv;\nia. 

Claim— IsE,  The  application  of  a  drum,  or  its  equivalent,  with  detachable  pegs,  to  operate  a  series  of 
independi'nt  thread  guides  having  independent  springs.  2d,  The  striker,  or  its  equivalent,  arranged  in  re- 
spect t'l  the  thread  guides,  and  operating  so  as  to  control  such  of  the  threjid  guides  as  are  not  uuder  the 
control  ol  any  of  the  pegs  in  the  drum.  3d,  Moving  the  pegged  drum,  or  its  equivalent,  at  intervals  first 
iu  one  direction  and  then  in  an  -thcr,  by  means  of  the  revolving  disc,  and  its  two  inclined  projections,  in 
cooibiuatiuu  with  the  ratchet  wheel.  4th,  Imparting  a  combined  lateral  and  vertical  reciprocating  motion 
to  the  needle  bars  by  means  of  the  devices  described. 

155.  Machine  for  Receiving  and  Piling  Paper;  J.  A.  Wilkinson,  Brooklyn,  New  York. 

Claim- l.st.  The  accelerating  bands  and  roller,  arranged  to  priyect  the  sheets  of  paper  successively  over 
each  other  as  they  subside  in  the  air.  and  in  combination  with  the  foregoing  parts,  I  claim  the  endleps  apron 
receiving  such  sheets.  2d,  The  retarding  bauds,  in  combination  with  the  delivering  bauds,  for  the  purposea 
specified. 

156.  KoTARY  Presses;  J.  A.  Wilkinson,  Brooklyn,  New  York. 

Claim — Ist,  The  curved  dcmi-grab  with  the  sliding  chimp  and  lip,  for  the  purposes  specified.  2d,  The 
curved  compositors' shield,  for  the  purposes  specified.  3d.  The  arrangement  of  the  proof  cylinder  and  rollerg 
for  inking  the  type  on  the  proof  cylinder,  4th,  The  plate  and  roller,  fnr  giving  pressure  in  taking  a  proof 
from  the  types  on  the  cylinder.  5th.  The  horizontal  gudgeon  and  binding  screw  to  secure  the  proof  cylin- 
der, and  facilitate  the  correcting  of  the  types.  0th,  The  movable  clamping  segments  at  the  heads  of  tha 
type  or  proof  cylinder  to  secure  the  types  in  place,  and  also  allow  for  the  rcmnviil  of  portions  thereof,  7th, 
Kevolvjiig  the  type  cylinders  in  a  trough  containing  alkalint',  or  other  ^u  f,!  !>  >..!uiinn  for  washing  the 
types.  8th,  The  apron  for  leading  the  paper  into  the  press,  and  on  win  h  ,;  i  |  ,  :  li-'-i  while  reciMTint' 
the  first  impression  against  the  cylinder,  thereby  said  feeding  apron  b-    ^  i         :      i\  iii)ian  sheet.    9th 

A  curvrvj  arch  or  bridge,  over  which  the  paper  or  fibrous  material  pas>r-  i  j, ,  mi  niun  thereto  and  pre^ 
V(.-m  hui-klni:r  nr  twisting.  lOth,  Corrugating  or  forming  ribs  on  said  cut  »i-d  Ui  id^i-  m  diverging  lines  so 
•A-^  \u  -pn  id  lU''  p:tper  widthwayg,  as  the  same  passes  over  the  bridge.  11th,  The  auxiliary  frame  hinged 
iiit-.  I  li.  iii;iiii  iiame,  and  carrying  the  upper  inking  apparatus,  by  the  elevating  of  which  both  type  cyliu- 
^•■'.-  ;>.-i  I  v:|Hi,-t'd  to  view  or  can  be  lifted  out  of  their  place  for  varving  the  composition, or  otherwise.  12th 
')  i  ;  iiiiMi  fiprcified  of  throwing  off  both  impressions  by  raising  the  auxiliary  frame  and  lowcrin"  the 
,1  -I -n  roller.  13th,  In  a  rotary  printing  press  an  endless  tympau  sheet,  let  off  a  sufficient  disUnce, 
;   '       'Mi'd  that  the  offset  from  the  ink  of  the  first  impression  does  not  again  reach  the  paper  until  re- 

ij I  sufficiently  dry,  so  as  not  to  produce  blurring  or  offset  on  the  paper.    14th,  The  arrangement  of 

tli.  lu^  rollers,  1'  1"  V"  V",  in  the  manner  and  for  the  purposes  set  forth,  whereby  the  rollers,  1'  1",  act  to 
supply  the  required  amount  of  ink  to  the  rollers,  V"  1"",  that  supply  and  work  the  ink  on  the  cylinder  i 
or  i'.    loth,  The  arrangement  of  the  ink  rollers,  i',  and  workers,  iu  their  adjustable  bearings. 

157.  Stump  Extractors;  Eri  Wills,  Augusta,  Maine. 

Claim— The  combination  of  the  frame,  tongue,  and  shaft,  with  the  wheels,  ratchet  device,  levers  and 
Gliaiu,  arranged  us  set  forth.  ' 

188.  KuoFS  FOR  Kailroab  Cars;  A.  P.  Winslow,  Cleveland,  Ohio. 

Claim— The  plates,  caps,  and  grooved  rafters,  arranged  as  described. 
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159.  Preparation  ofGlycerixe;  J.  F.  Wisnewski,  Cincinnati,  Ohio. 

Claim— The  employment  or  use  anil  introduction  of  the  within  named  chemiculSj  in  the  relative  quan- 
tities, manner,  and  cuuibiuiitiun  described, 
leo.  Skeleton  Skirts;  Edward  F.  'Woodwari!,  Brooklyn.  New  York. 

Cliuin— The  sectional  extension  skirt,  combined  and  attached  to  the  circular  skirt,  the  whole  being  ar- 
ranged in  the  manner  set  forth.  • 

161.  Composition  of  Matter  for  Orna5IENTAL  Purposes;  Albert  11.  Wright,  Camden,  Xew  Jersey. 

Claim — Till-  inmiiositiun  of  the  umttcr  ili'scribedj  consisting  of  the  clay  and  sulphur  with,  the  emery, 
or  its  SUbstitutr,  r..|>il,;ni  >I  !.._■  III.  1-  ;i-  'A'  -I  ri!...I. 

162.  Macuixl  1        I  I  I  -;  John  K.Wright,  Philadelphia,  Pennsylvania. 

Clahn — n;ii,_  iij      1. 11  Mte  colors  and  pattt;rna  on  separate  frames,  and  arrang- 

ing the  said  Uuiik,s  .u  ih^L  tin  j  iu,i,>  l.^  .iJjii.-L^a  independently  of  each  other  on  the  rails. 

163.  Revolving  tfTAins;  Nathan  Ames,  tiaugus,  Mass.,  Assignor  to  self  and  Ward  McLean,  City  of  \.  Y.a  k. 
Claim— 1st,  Arranging  steps  or  stairs  upon  an  endless  belt,  or  in  any  manner  equivalent,  and  plnrinj; 

them  over  rollers  so  as  to  form  a  revolving  flight  of  stairs,  wbi-li  iiVA\\,<:  us.d  Ipnth  a.s  a  .unimou  flight  ni.i 

as  an  elevator,    id,  The  triangul.ir  arrangement  of  the  ^t.ll:    .  u  i,.  i    :  ,  ,, i;.    -  ii.la    i^  wv.uW  t'l  y.i^-^ 

around  three  rollers.    3d,  The  double  parallel  arrangemiMit.      i..  i         l.i,:i-  iti-hts  ;u-,^ 

placed  pidu  by  side.    4tli.  The  use  of  auxiliary  statiouarv  >'■  i  .    .  ■  i  n   \    in  with  it  it 

revolving  stairs,  oth,  The  employment  or  use  of  rods  ur  >!■  ;  i^  ^ ,  i;,i.  i;i  .  ,,,,11.  ^.:i  a  with  thu  ,-;kiUrd 
stairs. 

164.  Construction  of  Lightning-rods;  L.  S.  EaMwiu  and  Lucius  Parks,  Assignors  to  L.  S.  B.ildwin,  afnix- 

said.  Leroy,  New  York. 

Claim — The  employment  of  aqundrangular  tube  of  sheet  metal  with  spiral-fluted  sides,  in  combinaliou 
with  the  straight  central  supporting  rod. 
105.  Serving  Machines;  R.  Eickemeyer.  Assignor  to  self  and  E.  Underbill.  Yonkers,  New  York. 

Claim— 1st.  Tl Mtiil,in:.tinii  of  the  angular  siiippnrtinL'  |>];ite.  with  u  needle  applied  and  arranged  to 

work  throu:.:li  ;•'  .■<■  nn.'  m  I  lie  angle  of  the  s:uii  |.;  ii..  im  l  iMi-jiuly  to  both  fic^^s  of  the  said  plate.  I<a- 
the  purpose-'i  -  .,  nly  through  anysiii-i  i.,  ;    \\-<\  in  the  angle  of  said  phite.    2d,  Tli ; 

combination  <  1  ...         ii'i'orting  plate,  tbi-  '  i      ,      ^        1      -    1  needle,  and  a  louper,  applied  and  o[ii- 

rating  so  as  iu  iL-  in-\ .  l:i'  ni-  to  toHow  the  angl'-  1  -a;  i  1  '  ''  ''^  '1^'^'^  combination  of  the  loopcr.  i.u- 
strncted  with  a  two-pronged  hook,  and  having  a  tiiple  nii)v<.-meut  with  a  stationary  guide,  aiiiliiil  mid 
arranged  relatively  to  the  needle  and  angular  suppoiting  plate.  4ih,  The  arrangement  of  the  ti .  lim^'  <h"^ 
and  presser  in  a  swinging  frame,  so  applied,  in  combination  with  the  angular  supporting  plati'.  ;i^  {■•  jm.i- 
vide  for  the  introduction  and  removal  of  the  hats  to  and  from  the  machine.  5th,  The  slide,  tict.  .1  lu  iln; 
angular  plate  opposite  the  feeding  dog.  with  its  face  recessed  behind  the  general  surface  of  the  plate,  ;iiid 
having  applied  to  it  a  spring  by  which  it  is  operated,  in  combination  with  the  feeding  dog.  Oih,  The  plate, 
2G,  and  its  lips,  in  combination  with  the  plate,  F. 

166.  Portable  Capstan  and  Crabs;  Asahtl  Elmer,  Assignor  to  Nathan  Elmer  and  R.  M.  Pritchard,  Shal> 

boua  Grove,  Illinois. 
Claim — So  combining  with  the  truck  wheels  or  ground  supports  a  capstan  and  crab,  and  a  flexible  rig- 
ging, as  that  the  jwwer  of  the  team  that  draws  the  apparatus  and  works  the  capstan  may  be  used  for  set- 
ting or  anchoring  the  said'crab  and  capstan,  as  well  as  to  raise  it  up,  reload  it  on  to  the  truck,  and  transport 
it  from  place  to  place. 

167.  Bomb  Lances;  Isaac  Goodspeed,  Norwich,  Connecticut,  Assignor  to  self  and  Geo.  A.  Mansfield,  Boston, 

Massachusetts. 

Claim — 1st,  The  compound  wing  described,  consisting  of  the  wing  proper,  the  lever,  and  the  pin  and 
slot,  arranged  as  set  forth.  2d,  Theconstructiou  of  a  projectile  having  a  prismatic  shank  with  guiding  wings 
of  copper,  or  any  thiu  substance,  fixed  to  the  exterior  surfticeB  of  the  prism  in  such  a  mauuer  us  to  expand 
in  coincident  plates. 
1C3.  Railro.vd  Station  Indicator;  Louis  Koch,  Assignor  to  self  and  II.  Forstrick,  City  of  New  York. 

Claim— The  apron  or  band,  with  the  names  of  the  streets  or  stations  on  the  line  of  the  route  marked 
thereon,  attached  to  and  working  on  rollers  or  a  revolving  plate,  or  stationary  plate  anJ  revolving  index, 
when  said  apron,  plate,  or  index  are  operated  from  the  running  gear  of  the  car  by  suitable  mechanism  to 
give  the  same  a  continuous  movement,  and  simultaneous  with  that  of  the  car. 

169.  Double  Clasp-hook  for  Watch-chains,  &c.;  Morris  PoUak,  Assignor  to  Morris  Talkenan,  Morris  Pol- 
lak,  and  Solomon  Weiner,  Iloboken,  New  Jersey, 

Claim— The  S-shape  or  double  clasp  hook,  formed  by  the  discs  and  clasi>jaws  on  the  centre  pin  that 
passes  through  the  middle  of  the  bent  piece. 
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For  the  Journal  of  the  Franklin  Institute. 

Joule  s   Unit  Verified.     By  J.  P.  Espy. 


1 


If  we  imagine  an  air-tight  piston  to  move  without  friction  in  a 
cylinder  780  feet  long,  containing  780  cubic  feet  of  air,  at  the  tem- 
perature of  zero,  of  half  atmospheric  density,  to  be  condensed  into  half 
the  space  by  a  force  of  7-5 X  14-4  lbs.,  falling  300  feet,  that  is,  through 
half  the  length  of  the  cylinder,  the  air,  by  my  experiments  with  the 
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double  neplielcscope,  will  be  heated  76°.  As  this  is  effected  by  a  ueight 
of  7"5  X  144  ft)s.,  falling  390  feet,  and  as  the  air  heated  weighs  31-2o 
Sbs.,  it  may  be  used  to  test  Joule's  unit. 

7"5  X  144  X  oDO  is  equal  to  the  mechanical  power  of  421,200,  which 
heats  31  "20  Bbs.  76°  ;  therefore,  to  heat  one  pound  will  require 

421,200  „  „         .        ,.  .  ^,      . 

-  0-I..T-  =13,478,  and  13,4i8  being  divided  by  70°  gives  177"3  the 

number  of  feet  which  one  pound  must  fall  to  heat  a  pound  of  air  one 
degree,  and  from  this  unit  of  mechanical  power  for  air,  any  one  of  the 
elements  may  be  corrected.  Joule's  unit,  for  instance,  if  the  specific 
caloric  of  air  is  accurately  ascertained :  or,  if  Joule's  unit  is  correctly 
ascertained,  then  the  specific  caloric  of  air  will  be  known,  being  di- 
vided by  Joule's  unit,  772  gives  17-42  the  number  of  degrees  one  pound 
of  water  would  be  heated,  and  ateo  the  number  of  degrees  one  pound 
of  air  would  be  heated  if  air  had  the  same  specific  caloric  as  water ; 
but  as  the  specific  caloric  of  bodies  is  inversely  as  their  power  of  being 
heated,  divide  17'42  by  76°  it  will  give  0'229  the  specific  caloric  of 
air.  Now,  as  my  experiments  with  the  double  nephelescope  give  the 
specific  caloric  of  air  0-218  and  Regnault's  0-23,  and  as  Joule"s  unit 
brings  out  an  intermediate  number,  Joule's  unit  is  probably  correct, 
and  certainly  cannot  be  altered,  till  some  of  the  elements  from  which 
I  have  confirmed  it  are  altered  by  more  careful  experiments,  or  by 
more  careful  calculations  from  the  same  elements.  I  have  never  seen 
how  Joule  experimented  in  obtaining  his  unit,  but  it  will  be  gratifying 
to  that  gentleman  to  learn  that  his  result  is  confirmed  in  so  simple  a 
manner  by  my  experiments,  as  it  certainly  is  gratifying  to  me,  to  find 
that  my  law  of  cooling  by  the  expansion  of  air  is  in  perfect  harmony 
with  his  most  beautiful  principle.  I  have  not  M.  Regnault's  determi- 
nation of  the  specific  caloric  of  air  before  me ;  but  according  to  my 
recollection  it  is  between  0-23  and  0-24,  and  my  experiments  with  the 
double  nephelescope  make  it  0-218.  If  we  assume  Joule's  unit  as  ac- 
curate, using  that  as  an  clement  the  specific  caloric  of  air  is  exactly 
0-229. 

It  follows  also  from  Joule's  principle  that  we  may  easily  find  the 
temperature  of  air  condensed  into  double,  treble,  &:c.,  densities,  if  we 
take  Regnault's  authority  for  granted,  that  the  specific  caloric  of  air 
is  the  same  at  all  densities  and  temperatures. 

For  if  we  suppose  a  cylinder  of  air  at  half  density  with  a  tempera- 
ture of  zero  condensed  by  pressure  into  half  the  space,  it  will  be  heated 
by  the  process  76°,  and  if  it  is  condensed  into  one-fourth  the  space, 
it  will  require  twice  the  force  moving  through  one-and-a-half  times  the 
space,  and  will  thus  produce  an  increase  of  temperature  of  Sx  76°  ;  it 
will  require  four  times  the  force  moving  through  one  and  three-fourths 
the  space  if  it  is  condensed  into  one-eighth  the  space,  and  that  is  7  x  76°, 
the  next  duplication  will  increase  the  temperature  to  15  x  76°,  the  next 
to  31  X  76°,  and  so  that  at  the  distance  of  35  miles  below  the  surface 
of  the  earth  the  air  by  its  own  pressure,  supposing  it  doubled  its  den- 
sity every  three  and  a  half  miles,  would  be  1024  times  as  dense  as  at 
the  surface  of  the  earth,  and  153,748°  hot. 
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This  calculation  is  made  on  the  supposition  that  Regnault's  experi- 
ments ha\'e  proved  that  the  specific  caloric  of  air  is  the  same  for  all 
temperatures  and  densities.  According  to  my  experiments  with  the 
douhle  nephelescope,  the  specific  caloric  of  air  diminishes  as  the  den- 
sity increases ;  a  double  density  giving  6|  per  cent,  less  specific  calo- 
ric, the  heat,  therefore,  if  my  experiments  are  correct,  is  much  greater 
than  the  estimate  above.  Certain  it  is,  •when  double  density  was  used, 
the  cold  of  expansion  into  double  space  was  81°,  whilst  with  common 
air  the  cold  was  only  76°. 

The  specific  caloric  of  steam  may  also  be  calculated  from  the  me- 
chanical unit  of  heat.  For  as  a  column  of  air  780  feet  long  of  one 
square  foot  area  contains  62-5  lbs.  in  weight,  the  quantity  of  steam  in 
pounds  which  is  contained  in  an  equal  column  can  be  calculated  by 
taking  J  of  its  weight,  and  diminishing  that  quantity  in  proportion  to 
its  temperature  above  zero.  For  example :  at  h  density  the  column  of 
air  at  zero  of  the  above  size  weighs  81'25  ibs.,  'j  of  which  is  19-54  !bs., 
and  this  diminished  by  J^g  of  the  whole  is  13-95  lbs.,  which  a  column 
of  steam  at  h  atmospheric  pressure  and  180  in  temperature  weighs. 

Now,  if  the  area  of  the  end  of  the  cylinder,  144  inches,  is  multiplied 
by  7-5  ft)s.,  which  must  fall  390  feet  to  produce  double  density  in  the 
steam,  and  thus  raise  its  temperature  32°,  it  will  make  10,880,  and 
this  multiplied  by  390  makes  424,320,  and  this  power  heats  13-94  ibs. 
"of  steam  32°;  consequently,  *']\hi'^°  will  be  required  to  heat  one  pound 
32°,  but  if  this  last  number,  ^yH-/,  be  divided  by  Joule's  unit,  772, 
it  will  give  the  number  of  degrees  a  pound  of  water  would  be  heated 
by  the  process  39-255°,  and  as  the  specific  caloric  of  bodies  is  inversely 
as  their  powers  of  being  heated,  if  39-255°  be  divided  by  32°,  it  will 
give  1-223  the  specific  caloric  of  steam  at  atmospheric  pressure  and 
212°  temperature. 

In  like  manner  I  have  calculated  the  specific  caloric  of  steam  for 
the  several  densities  and  temperatures  below. 

The  first  column  contains  the  pressures  in  atmospheres  ;  the  second 
the  temperatures;  the  third,  the  number  of  pounds  of  steam  in  the 
column  to  be  heated  by  the  condensation;  the  fourth,  the  mechanical 
power  required  to  produce  the  condensation ;  the  fifth  and  last,  the 
specific  caloric  of  steam  at  the  different  densities. 


Atmospheres. 

Temperatures. 

Pounds  of  steam 

heated. 

Mechanical 
power. 

Specific  calorie. 

itol 

212° 

13-95 

421,200 

1-223 

1  to  2 

248-5'= 

26-52 

842,400 

1-067 

2  to  4 

293-4° 

50-23 

1,684,800 

0-965 

4  to  8 

343-6° 

94-40 

3,309,600 

0916 

inches. 

0-2  to  0-4 

52° 

0-2427 

11,232 

1-50 

From  this  table,  unless  there  is  some  miscalculation,  it  appears  that 
the  specific  caloric  of  steam  diminishes  as  the  density  increases,  as  that 
of  air  does. 

There  is  in  fact  a  diminution  of  25  per  cent,  from  one  atmosphere 
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to  eiglit  in  dcnsityor  rather  in  tension,  for  ■\vitli  oiglit  times  tlie  tension 
the  density  is  only  about  6'7  times  greater. 

It  appears  also  from  the  principle  in  question  that  in  condensing  air 
the  higher  the  initial  temperature  the  greater  will  be  the  heat  produced 
by  condensation — so  that  if  air  should  be  used  at  448°  or  4G1°,  ac- 
cording to  Regnault,  above  zero,  a  condensation  into  half  the  space 
would  heat  it  2  X  76°,  and  so  in  proportion. 
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Japan;  its  Industry  and  31eteorology . 

About  two  years  ago,  when  the  United  States  Steamship  3Iississippi 
was  about  to  sail  for  China,  the  Chairman  of  our  Committee  on  'Sle- 
teorology,  requested  Mr.  Joseph  H.  AVarrington  of  the  Engineer  Corps 
on  board  that  vessel,  to  transmit  to  the  Institute  any  information  on 
scientific  or  industrial  subjects  which  he  might  obtain  during  his  visit 
to  the  Asiatics.  By  a  letter  from  Mr.  Warrington,  dated  Simoda,  Ja- 
pan, March  IGth,  1859,  the  committee  have  been  placed  in  possession 
of  the  appended  meteorological  table,  made  from  observations  taken 
at  that  place  by  Townsend  Harris,  Esq.,  U.  S.  Consul-General.  They 
are  probably  the  first  published  observations  of  an  American  in  that 
country. 

The  Report  is  preceded  by  a  notice  of  the  Japanese  and  their  pro- 
ductions, from  which  we  extract  the  following: 

So  much  has  been  said  of  the  capabilities  of  the  Chinese,  that  I 
really  expected  to  find  them  a  very  smart  people,  but  .1  have  been 
greatly  dis;ippointed ;  and  except  their  shrewdness  and  cimning,  I 
must  say  that  they  have  not  one  redeeming  quality,  and  are  a  disgust- 
ing people.  Not  so  with  the. Japanese,  they  are  a  very  intelligent  race, 
and  are  vastly  superior  to  the  Chinese  in  every  respect ;  they  are  vei-y 
cleanly  in  their  habits;  never  enter  a  house  with  their  shoes  on  ;  and 
excel  in  every  thing  which  they  undertake.  They  make  shot  and  shell 
— and  when  at-Hakodadi  I  endeavored  to  get  a  hollow  shot  for  the 
Institute,  but  could  not.  Their  casting  is  perfect ;  I  had  several  very 
fine  specimens,  but  they  were  sent  away  with  several  other  things  in 
a  mistake,  and  it  is  very  doubtful  if  I  ever  obtain  them  again  ;  one  was 
a  casting  in  copper  of  a  stag,  which  is  equal  to  any  thing  of  the  kind 
I  have  ever  seen  in  any  of  our  largo  establishments  like  Cornelius, 
Eaker  &  Co.,  or  Archer,  Warner  &  Co.  If  we  go  to  Nagasaki  I  will 
try  to  get  some  more — their  lacquer  ware  has  a  world-wide  reputation. 
I  have  endeavored  to  obtain  a  specimen  of  the  liquid  lacquer,  but 
failed.  They  make  very  neat  joints  in  all  their  work,  and  have  suc- 
ceeded very  well  in  constructing  one  or  two  vessels  of  about  300  tons. 
Their  money  is  principally  silver  and  copper.  The  kobaug,  valued  at 
about  seven  dollars,  is  gold  ;  the  itzabu  is  silver,  and  is  rectangular  in 
shape;  the  half  it/.abu  has  some  gold  in  it,  I  believe,  although  the 
specimen  which  I  have  looks  more  like  being  washed  with  a  solution 
of  copper  than  an  alloy  of  gold  and  silver.  The  copper  coins  are  cash, 
1475  of  which  arc  worth  one  dollar;  the  itzabu  is  valued  at  about  33 

23« 
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cents.  The  late  treaty  fixes  their  value  by  this  standard; — "silver 
money  will  he  taken  ivcight  for  weight,  with  a  deduction  of  six  per 
cent,  for  expense. of  rc-coinage." 

The  Dutcli  government  have  constructed  a  large  machine  shop  at 
Nagasaki,  where  the  Japanese  receive  instruction  in  the  fabrication 
and  management  of  steam  engines.  The  shop  is  well  fitted  up  with 
good  tools,  and  some  of  the  work  I  have  seen,  done  by  one  of  the  ap- 
prentices, would  do  credit  to  a  journeyman  in  the  States. 

They  are  very  great  adepts  in  the  art  of  casting  ;  and  I  saw  a  small 
12  lb.  howitzer  in  the  lathe,  which  was  beautifully  cast.  They  have  a 
small  steamer  which  they  bought  from  the  Dutch  government,  and 
which  runs  up  to  Yeddo;  the  apprentices  take  turns  in  going  aboard 
the  steamer;  but  they  cannot  stand  the  heat.  The  profession  of  engi- 
neering is  held  in  very  high  esteem  by  all  the  people,  and  they  pay 
more  respect  to  an  engineer  than  they  do  to  any  of  the  other  officers. 
If  any  of  us  (our  corps,)  arc  introduced  to  one  Japanese  ofiicer  by  an- 
other, he  tells  him  that  we  are  "officer  machinist,"  and  we  are  sure 
of  the  greatest  courtesy. 

Hkteorotu^ical  Observations  made  at  the  United  States  Consulate-General,  Simoda, 
Japan.     By  Townsend  Harris,  Esq.,  U.  S.  C.  G. 


TEAR. 

MONTH. 

TUEKMOMETER. 

WINDS. 

WEATHER.          1 

ffi 

^ 

CD 

J 
4 

C 
OS 
3 

02 

1 
5 

18 

1858. 

October, 

77 

51 

64-3 

15 

17 

4 

5 

5 

S 

» 

November, 

69 

46 

57-4 

14 

12 

4 

9 

6 

2 

1 

2 

25 

" 

December, 

69 

36 

48-9 

17 

16 

1 

13 

1 

4 

27 

1857. 

January, 

54 

33 

451 

15 

75 

20 

4 

2 

1 

3 

25 

»■ 

February, 

63 

32 

45-5 

19 

9 

13 

5 

1 

4 

4 

4 

16 

" 

March, 

6.3 

38. 

516 

13 

11 

6 

3 

7 

4 

5 

4 

2 

20 

" 

April, 

67 

43 

57-2 

14 

6 

5 

3 

13 

3 

4 

2 

3 

21 

" 

May, 

73 

5.5 

64-1 

14 

15 

3 

2 

9 

2  11 

2 

6 

12 

•' 

.lune. 

80 

59 

70-8 

10 

6 

1 

4 

16 

3    7 

6 

3 

14 

" 

July, 

84 

66 

76-1 

7 

5 

2 

1 

21 

2    5 

5 

3 

18 

« 

August, 

87 

67 

77-7 

10 

12 

14 

5    4 

4 

23 

" 

September 

85 

62 

75-4 

12 

11 

3 

11 

5    4 

3 

41 

2 
33 

21 

240 

For 

2  months. 

87 

32 

6117 

107 

77 

19 

123 

39 

51 

Jiemarks. — The  thermometer  was  noted  at  8  A.  M.;  noon,  4  and  10  P.  AT. 
Winds  from  the  cardinal  points  are  put  back  one  point,  /.  e.,  north  is  put  down  north- 
erly and  westerly,  and  south  southerly  and  easterly,  &c. 
The  /jrctailing  wind  of  the  day  only  is  noted. 
Warmest  day,  .\uRUst  7lh,  mean  8:i-25°. 
Coldest  day,  February  2d,  mean  36-25°. 
February  lllh,  4  A.  M  ,  lhein)omeler  stood  at  28°. 
First  white  frost,  December  lith. 
Ice  made  on  eight  nighls. 
Snow  fell  twice. 

Earthquakes,  thirty-four,  all  light. 
Only  one  severe  gale  of  wind. 
Thickest  ice  \i  inches. 
Ice  or  snow  melts  before  2  P.  M. 
Warmest  month,  August,  mean  77-7°. 
Coldest  month,  January,  mean  451°. 
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On  the  Practical  Bearing  of  the  Theory  of  Electriciiy  in  Suhmarine 
Telegraphy,  the  Electrical  JJifficv.ltits  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cahle  to  insure  rapid  and  certain  commu- 
nication.*    By  S.  Alfred  Yarley,  Assoc.  Inst.  C.  E. 

("Continued  from  page  206. J 

]Mr.  Cromwell  Varley  said  he  could  answer  some  of  the  questions 
put  by  Professor  Tyndall.  He  had  consistently  recommended  to  the 
Electric  and  International  Telegraph  Company  the  use  of  wires  of 
hirgo  diameter,  for  the  last  twelve  years,  as  the  only  means  of  obviat- 
ing the  difficulties  experienced  on  long  circuits  in  wet  weather  from 
leakage,  which,  with  the  earlier  forms  of  insulator  used,  was  very 
great.  Since  the  introduction  of  submerged  wires  he  had  pointed  out 
the  advantage  that  would  be  gained  in  such  circuits  of  great  length 
by  the  use  of  copper  wire  of  large  sectional  area.  On  his  recommend- 
ation the  directors  of  the  above-named  company  had  tried  both  of 
these  experiments  on  a  large  scale.  They  had  erected  iron  wires  of 
No.  3  wire-gauge  on  the  London  and  North  Western  Railway,  on  the 
Great  Western,  and  the  London  and  North  Western  Railways,  instead 
of  the  usual  size  (No.  8.)  The  results  were  such  that  he  had  no  doubt 
they  would  never  again,  for  long  circuits  (viz:  of  over  200  miles  in 
length),  erect  other  than  thick  wires.  They  had  tried  thick  wire  under 
the  sea  in  their  new  cable  connecting  England  with  Holland.  This 
cable  contained  four  conductors  of  No.  13  instead  of  No.  16  wire,  and 
although,  for  reasons  explained  further  on,  the  relative  speed  of  this 
compared  with  that  of  the  former  size  was  not  so  great,  yet  there  was  a 
very  decided  gain  in  rapidity,  together  with  much  stronger  and  much 
more  uniform  and  reliable  currents.  These  wires  were  connected  both 
in  England  and  Holland  with  a  considerable  length  of  overground  wire, 
which  latter  was  much  affected  by  changes  of  the  weather,  and  the  gain 
in  unfavorable  weather  from  using  the  larger  wire  was,  as  predicted, 
very  considerable.  He  was  very  much  surprised  to  find  Mr.  C.  Y.  Walker 
adhering  to,  and  supporting,  views  which  other  well-known  electricians 
had  put  forward,  viz :  that  increasing  the  sectional  area  of  the  wire 
did  not  increase  the  rapidity  of  the  transmission  of  electric  signals. 
The  experiment,  however,  had  been  lately  tried  in  the  new  Dutch  cable, 
and  although  the  relative  speed  was  not  exactly  known  because  there 
were  many  difficulties  in  the  way,  yet  the  fact  was  established  that  in- 
creasing the  sectional  area  had  greatly  increased  the  speed.  He  had 
tried  to  determine  the  effects  of  induction,  &c.,  on  the  speed  of  the  elec- 
tric wave;  not  only  had  the  inductive  effect  to  be  taken  into  considera- 
tion, but  also  the  absorption  of  electricity  by  the  surfaces  of  the  dieleetric, 
and  these  influences  were  ever  changing  by  beat  and  by  the  charging  of 
the  wire  to  such  an  extent  that  approximate  results  only  were  olitain- 
able,  which,  however,  were  sufficiently  near  for  all  practical  purposes. 
The  absorption  of  electricity  by  the  surface  of  the  dielectric  required 
time,  and  therefore  cables  of  such  length  and  dimensions  as  would 
only  work  slowly,  suffered  more  from  this  absorption  than  shorter  and 
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quicker  ones.  The  retardation  of  the  -wave  in  a  cable  ^vas  caused  by 
the  lateral  induction  absorbing  part  of  the  electricity  intended  to  give 
the  signal  through  the  line,  and  until  tliis  charge  approached  the  maxi- 
raum  the  current  at  the  distant  end  would  be  ^vealc.  If  two  cables 
were  made,  the  one  with  an  iron  and  the  other  with  a  copper  conduct- 
ing wire  inside  the  gutta  percha,  all  other  things  remaining  the  same, 
the  former  would  have  as  much  induction  as  the  latter,  because  tliis 
had  reference  only  to  the  surfaces  of  the  dielectric.  As  the  iron  wire 
would  only  conduct  at  one-quarter  the  speed  of  the  copper,  it  would  re- 
(juire,  with  a  given  electro-motive  force,  four  times  as  long  to  transmit  a 
given  current.  The  electricity  would  require,  in  the  case  of  the  iron 
wire  cable,  four  times  as  long  to  charge  the  gutta  percha,  by  lateral  in- 
duction, as  the  copper  wire  would,  consequently  such  a  cable  would  have 
only  one-quarter  the  speed  of  the  other.  Were  it  possible  to  compress 
twice  as  much  copper  into  the  same  diameter,  and  so  double  the  con- 
ducting power  without  increasing  the  inductive  surfaces,  the  speed 
would  be  immediately  doubled.  This  was  not  possible,  and  the  eflcct 
could  only  be  obtained  by  increasing  the  sectional  area  of  the  wire ; 
increasing  this  four  times,  doubled  the  interior  surface  of  the  gutta 
percha,  which  was  the  chief  inductive  surface,  and,  leaving  out  of  con- 
Kideration  for  a  moment  the  exterior  surface,  the  conducting  power 
would  be  quadrupled  while  the  induction  was  only  doubled ;  hence 
there  would  be  a  gain  in  speed  of  from  1  to  2.  But  there  was  more 
still  than  this  gained ;  first,  suppose  the  diameter  of  the  small  wire  to 
be  unity,  and  the  thickness  of  the  gutta  percha  covering  also  unity, 
the  exterior  surface  of  the  gutta  percha  would  be  3,  and  the  combined 
surfaces  of  the  gutta  percha  would  be  3  -f  1  =  4.  In  the  second  case, 
where  the  copper  wire  was  doubled  in  diameter,  and  quadrupled  in 
weight,  there  would  be  two  for  the  inner  surface  of  the  gutta  percha, 
and  four  only  for  the  outer  surface,  instead  of  six — collectively,  six 
instead  of  eight.  Hence  doubling  the  diameter  more  than  doubled  the 
speed.  The  third  gain  from  the  large  wire  was,  that,  having  a  higher 
speed,  there  was  less  time  for  the  absorption  of  electricity,  and,  con- 
sequently, the  disturbance  and  retardation  from  this  cause  were  less. 
Having  a  current  of  four  times  the  power  entering  the  cable,  and  the 
leakage  being  less  in  proportion  to  it,  the  current  received  at  the  dis- 
tant end  would  be  more  than  four  times  as  powerful,  and  much  more 
regular;  the  apparatus  would  be  less  frequently  interrupted  for  adjust- 
ment, and  wouhl,  consequently,  work  without  intermission  for  a  much 
longer  period  than  the  smaller  wire.  Mr.  AValker  had  alluded  to  the 
Atlantic  cable,  and  stated,  in  proof  of  the  sufficiency  of  the  diameter 
of  the  copper  wire,  the  fact  that  a  single  element  of  water  battery 
gave  a  current  perceptible  at  the  other  end.  lie  (Mr.  Varley)  con- 
tended that  this  proved  nothing  as  to  its  ability  to  transmit  intelligible 
signals.  In  an  Atlantic  cable  we  must  have  not  only  a  wire  capable 
of  giving  currents  and  signals,  but  of  giving  such  currents  and  signals 
as  should  overcome  the  friction  and  inertia  of  the  apparatus  used  for 
indicating  them  ;  these  currents  must  be  so  powerful  and  constant, 
that,  when  the  philosopher  had  left  the  cable  to  the  ordinary  manipu- 
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lator,  the  currents  should  not  fluctuate  so  much  as  to  interrupt  the  in- 
telligibility of  the  communications.  The  current  must  have  such  force, 
that  the  varying  friction  of  the  apparatus  should  not  materially  in- 
fluence the  recording  of  signals.  In  the  Atlantic  experiment  these 
difiiculties  were  overcome  to  a  great  extent  by  a  most  ingenious  little 
instrument — Professor  Thompson's  reflecting  galvanometer.  In  this 
instrument  the  only  friction  was  that  of  a  single  thread  from  a  silk 
cocoon,  supporting  a  very  short  magnetic  needle,  only  -J  of  an  inch  in 
length,  which  carried  a  small  mirror  made  so  light  as  to  weigh  only  a 
grain  or  two.  The  mirror  reflected  back  through  a  lens  a  ray  of  light, 
and  thus  without  impeding  its  free  action,  or  adding  to  its  friction,  a 
long  but  imponderable  arm  was  added  to  the  needle  to  magnify  its  mo- 
tion. This  little  needle  was  rendered  more  or  less  nearly  astatic  by 
placing  a  large  magnet  under  it  to  neutralize  the  earth's  magnetism, 
and  thus  a  nearly  astatic  instrument,  sufiiciently  rapid  in  action  from 
its  small  dimensions,  sufiiciently  sensitive  by  its  long  imponderable  arm 
(or  ray  of  light),  sufiiciently  free  from  friction  by  being  suspended  from 
a  filament  of  silk,  was  obtained,  and  by  it  the  faint  signals  through  the 
cable  were  rendered  visible.  These  signals  were  watched  by  a  clerk, 
and  recorded  by  hand  on  a  Bain's  printing  machine.  lie  (Mr.  Crom- 
well A''^arley)  felt  that  sufiicient  credit  had  not  been  given  to  Professor 
Thompson  for  this  instrument,  without  which  the  Atlantic  cable  would 
never  have  transmitted  a  single  message,  and  the  world  would  not  have 
had  this  great  experiment  to  guide  them,  as  there  would  have  been  no 
means  of  ascertaining  whether  the  cable  had  reached  the  bottom  of 
the  Atlantic  without  parting.  Such  an  instrument,  however,  was  not 
calculated  to  meet  the  requirements  of  a  commercial  undertaking,  be- 
cause the  reflected  spot  of  light  was  difiicult  to  follow  with  the  eye  for 
any  length  of  time,  and  was  often  recorded  by  the  manipulator  incor- 
rectly. The  current  must  have  sufficient  force  to  record  itself.  With 
regard  to  the  insulating  properties  of  gutta  percha,  when  pure  and 
free  from  moisture  he  had  found  it  to  rank  among  the  best  dielectrics, 
but  this  was  not  the  condition  of  the  gutta  percha  used  on  cables, 
which  appeared  to  be  porous  and  to  contain  moisture.  When  the  gutta 
percha  was  sufiiciently  heated  to  free  it  from  this,  there  was  great  dan- 
ger of  altering  its  character,  and  rendering  it  liable  to  become  brittle 
and  to  crack.  In  the  Atlantic  cable,  even  before  it  had  been  put  un- 
der water,  the  loss  of  current  by  leakage  was  so  considerable  that  less 
than  one-third  of  the  original  current  only  reached  the  distant  end. 
Were  the  loss  constant  in  quantity  it  would  not  so  much  matter,  but 
wherever  the  current  escaped  through  moisture,  there  was  polarization 
and  ever-varying  resistance  at  the  leaky  spot.  As  an  example,  he 
would  quote  one  of  many  similar  cases  that  had  come  under  his  notice. 
In  one  of  the  London  and  Liverpool  wires,  there  was  a  defect  in  the 
Kilsby  tunnel,  caused  by  a  filament  of  wood  in  the  gutta  percha,  which 
was  wet  at  this  spot.  This  leak  gradually  got  worse  and  worse,  and 
sometimes  oifered  a  resistance  equal  to  ten  miles  of  the  line  composing 
the  circuit,  and  at  other  times,  especially  after  the  continuous  passage 
of  a  positive  current  for  some  length  of  time,  it  oflered  a  resistance 
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equal  to  more  tlian  a  thousand  miles  of  the  circuit.  The  fault  vas 
situated  nearly  half  way,  roughly  speaking,  100  miles  from  the  end, 
and  when  it  offered  a  resistance  of  only  10  miles,  y',-  only  of  the  cur- 
rent from  London  reached  Liverpool,  assuming  tiie  rest  of  the. line 
perfectly  insulated.  When  the  fault  from  polarization,  &c.,  offered 
1000  miles  resistance,  the  current  which  reached  Liverpool  was  j  "  of 
that  which  left  London  ;  these  fluctuations  sometimes  took  place  in  a 

second  of  time.    The  formulas  for  such  a  case  was  c  =  —■ — ,  where  e 

1  +  y 

was  the  current  received  at  the  distant  end,  e  the  current  leaving  the 
original  station  (London),  I  the  resistance  of  the  leak,  and  y  the  re- 
sistance of  the  line  between  the  leak  and  the  receiving  station.  Now 
in  the  former  case,  the  current  was  amply  powerful  enough  to  work 
the  instruments,  and  no  inconvenience  would  have  been  experienced 
had  the  fault  remained  constant,  but,  on  the  contrary,  it  was  always 
varying  in  force,  and  to  such  an  extent  that  it  was  impossible  to  work 
the  line  though  only  200  miles  in  length.  Thus  it  would  be  seen  that, 
leaving  out  of  the  (^ucstion  induction,  and  its  consequent  diminution 
of  speed,  a  conductor  of  sufficient  size  must  be  had  to  cause  these  leaks 
to  bear  only  a  small  proportion  to  the  cm-rent  transmitted,  in  order 
that  the  received  signals  might  be  sufficiently  regular  and  equal  in 
force  to  record  themselves  with  certaintjs  and  case.  Unless  these  con- 
ditions were  attended  to,  the  cable,  as  a  commercial  imdertaking,  would 
inevitably  fail.  With  regard  to  the'rapidity  of  conduction  of  the  elec- 
tric current,  his  opinion  was  that  the  current  began  to  flow  from  the 
distant  end  immediately  after  the  near  end  was  connected  to  the  bat- 
tery. Electricity  showed  no  signs  of  compressibility  or  elasticity,  and 
was  without  inertia.  Suppose,  for  a  moment,  that  a  cable  was  divided 
into  several  portions,  each  of  which  was  without  appreciable  resistance, 
but  separated  from  the  next  portion  by  a  given  resistance,  the  first  por- 
tion, on  coming  in  contact  with  the  battery,  would  be  instantly  charged, 
and  as  instantly  would  begin  charging  the  next  portion,  but  to  a  lower 
degree  tiian  itself;  this  second  portion  as  instantly  charged  the  third 
portion,  to,  of  course,  a  still  lower  degree ;  and  this  the  next,  and  so 
on  to  the  end.  By  careful  reasoning  on  the  known  laws  of  electricity 
he  had  come  to  the  conclusion  that  the  current  began  to  flow  out  of 
the  distant  end  instantly,  but  so  feebly  at  first  that  the  most  delicate 
instruments  failed  to  show  it.  Before  concluding,  he  would  draw  at- 
tention to  the  unhappily  chosen  terms  "quantity"  and  "intensity." 
What  in  England  was  generally  ixnderstood  by  "quantity,"  was  in 
Germany  termed  intensity  or  L  Wluit  in  England  was  termed  "  in- 
tensity "  or  tension,  was  the  electro-motive  force;  in  other  words,  the 

I  =  — ,  where  I  represented  the  power  of  the  current  to  decompose  a 

given  quantity  of  an  electrolyte,  E  the  electro-motive  force  of  the  cur- 
rent, and  R  the  resistance  of  the  circuit.  These  terms  had  unfortu- 
nately led  many  into  error,  more  especially  the  word  "intensity." 
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Mr.  C.  W.  Siemens  agreed  with  much  that  had  been  said  in  the  pa- 
per. He  was  decidedly  in  favor  of  a  hirge  conductor  of  the  very  best 
specific  conducting  power;  and  had  maintained  from  the  first  that  the 
conductor  of  the  Atlantic  cable  was  totally  inadequate.  When  he 
read  a  paper  last  year  before  this  Society,  he  had  expressed  the  laws 
by  which  the  proportion  of  an  electric  cable  should  be  regulated  for 
a  given  length  by  a  simple  formula ;  and  he  thought  that  a  mathema- 
tical expression  properly  explained  was  preferable  to  an  explanation 
in  words  only,  even  for  a  popular  assembly  like  the  present,  because 
it  combined  all  the  elements  to  be  taken  into  consideration.  He  did 
not  agree  with  ]\Ir.  Varley  that  an  electric  wave  on  entering  a  sub- 
merged cable  at  one  end  presented  itself,  in  however  slight  a  degree, 
instantaneously  at  the  other.  The  laws  of  induction  and  conduction, 
as  he  understood  them,  were  directly  opposed  to  such  an  assumption; 
and  in  his  own  experience  he  had  certainly  never  observed  any  indica- 
tion of  it.  The  line  expressing  the  relative  amount  of  charge  at  dif- 
ferent points  of  the  electric  wave  in  the  conductor,  was  expressed  not 
by  a  dynamical  curve,  as  Jlr.  Varley  had  shown  it,  but  by  a  straight 
line,  terminating  abruptly  upon  the  horizontal  line  which  represented 
the  conductor.  Another  portion  of  the  paper  dealt  with  the  complete 
metallic  circuit  in  submarine  conductors,  which  it  was  generally  un- 
derstood had  been  first  proposed  by  his  (Mr.  Siemens')  brother.  Mr. 
Siemens  could  not  agree  with  the  views  expressed  by  Mr.  Varley,  and 
by  several  others  who  had  lately  written  in  the  scientific  journals  upon 
this  subject.  Some  of  them  seemed  to  lose  sight  entirely  of  the  most 
essential  condition,  namely,  that  the  two  conductors  were  to  be  em- 
bedded in  the  same  insulating  medium.  His  brother  had  never  for  a 
moment  assumed,  as  seemed  to  be  supposed,  that  lateral  induction  be- 
tween the  two  conductors,  constituting  the  circuit  would  be  obviated. 
On  the  contrary,  it  would  be  rather  increased  on  account  of  the 
greater  resistance  of  the  metallic  circuit.  But  it  was  maintained  that 
the  charge  between  the  conductors  and  the  larger  surface  of  the  sheath- 
ing would  be  nearly  entirely  obviated ;  that  the  working  of  one  me- 
tallic circuit  in  a  multiple  cable  (which  his  brother  had  chiefly  in  view) 
would  not  disturb  the  electrical  equilibrium  of  the  other  conductors ; 
that  the  losses  by  leakage  would  be  reduced,  enabling  him  to  reduce 
also  the  area  of  the  conductor,  and  thereby  also  the  lateral  induction 
between  them ;  that  the  metallic  circuit  was  not  affected  by  magnetic 
storms ;  and,  finally,  that  considerable  advantage  could  be  obtained 
by  the  mutual  acceleration  of  the  positive  and  negative  currents  by 
Volta  induction.  So  long  as  a  single  conductor  could  satisfy  the  pub- 
lic demand  for  messages,  the  advantages  .of  a  metallic  return  wire 
would  probably  not  warrant  the  additional  expense,  but  wherever  sev- 
eral conductors  became  necessary,  the  advantage  of  working  through 
metallic  circuits  would  be  very  great.  Mr.  Varley's  illustration  of 
surrounding  the  one  conductor  by  the  other  (in  the  form  of  a  tube) 
did  not  meet  the  case,  because  the  tubular  conductor  possessed  the 
very  condition  which  it  was  intended  to  avoid,  namely,  an  extended  in- 
ductive surface  both  against  the  inner  conductor  and  the  outer  sheath- 
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ing.  Mr.  Siemens  had  only  one  other  point  to  remark  upon,  and  that 
Avas  of  an  historical  nature.  Mr.  Varley  had  stated  that  Mr.  W.  Sie- 
mens had  first  employed  gutta  pcrcha  coated  wires  in  Prussia  in  1850, 
where  he  had  observed  the  phenomena  of  induction  also.  It  was,  iiow- 
ever,  in  1847  when  the  first  gutta  percha  coated  line  wire  was  laid  down 
successfully  near  Berlin  ;  and  ho  (Mr.  Siemens)  exhibited  specimens  of 
it,  aud  explained  the  phenomena  of  charge  which  had  been  observed, 
before  this  Society  in  1848.  He  might  also  observe  that  the  state- 
ments which  had  been  circulated,  that  the  gutta  percha  coated  wire, 
as  first  prepared  in  Prussia,  had  proved  an  entire  failure,  were  very 
unfair  towards  his  brother.  These  wires  had  been  coated  in  the  same 
manner  as  they  were  at  the  present  day,  although  it  must  be  admitted 
that  the  quality  of  the  gutta  percha  employed  was  very  inferior.  These 
lines  had,  however,  done  good  service  for  four  or  five  years,  when  they 
began  to  fail ;  some  of  them  had,  however,  lasted  much  longer,  and 
some — covered  with  lead — were  actually  in  use  to  the  present  day. 
He  did  not  think  that  a  much  more  favorable  result  had  since  been 
obtained  elsewhere. 

Mr.  Leonard  Wrat  said  he  would  make  but  a  few  brief  remarks 
upon  some  of  the  points  under  discussion.  In  the  first  place  he  con- 
sidered that  the  paper  read  by  ]Mr.  Varley  was  a  very  valuable  and 
instructive  one,  for  which  all  present  must  feel  indebted  to  him.  Let 
the  ideas  brought  before  the  Society  that  evening  be  designated  as 
mere  conjectures,  or  theories,  or  what  not,  still  he  ventured  to  differ 
from  Professor  Tyndall's  opinion,  that  Mr.  Varley  should  have  con- 
fined them  to  his  own  breast  until  he  had  fully  tested  and  proved  them 
practically,  inasmuch  as  Mr.  Varley,  by  giving  publicity  to  them  be- 
fore that  Society  had,  in  fact,  laid  them  before  the  whole  world  of 
science,  and  the  result  would  be,  that  instead  of  these  ideas  remain- 
ing stored  up  in  his  own  mind  alone,  to  be  worked  out  solely  by  his 
own  individual  energies,  there  would  now  be  many,  very  many,  minds 
brought  to  bear  upon  them,  and  to  assist  in  reducing  them  the  more 
speedily  to  the  test  of  practical  experiment.  The  next  point  he  would 
remark  upon  was  the  best  diameter  for  the  conductors  of  electric  tele- 
graph cables,  a  subject  which  was  so  very  much  discussed,  and  so  very 
much  disputed,  that  he  would  only  present  to  the  notice  of  the  Soci- 
ety one  very  singular  and  significant  fact  bearing  upon  the  question. 
When  telegraph  wires  were  first  introduced  into  India,  Sir  W.  O'Shaugh- 
nessy  and  his  staff  were  sadly  annoyed  by  the  continual  breakings  of 
their  wires,  caused  by  very  large  birds  alighting  upon  them.  To 
remedy  this  nuisance  that  gentleman  employed  very  thick,  strong 
■wires  which  these  birds  could  not  injure;  and  this  great  increase  in  the 
size  of  the  wires  brought  out  the  remarkable  fact  that  no  insulation 
whatever  was  necessary  at  the  posts  around  which  they  were  simply 
wound.  This  deserved,  he  thought,  to  be  recorded  in  such  a  discussion 
as  the  present.  The  third  and  last  subject  to  which  he  (]Mr.  AVray) 
■would  refer,  was  that  of  insulation.  Now,  the  substance  almost  uni- 
versally used  as  an  insulating  material  was  gutta  percha ;  but  they 
■were  told,  and  many  of  them  knew  it  as  a  fact,  that  gutta  percha 
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absorbed  no  inconsiderable  quantity  of  electricity  ;  indeed,  that  it  be- 
came, to  a  certain  extent,  saturated  with  it.  Such  being  the  case,  it 
must  be  evident  that  gutta  percha  was  by  no  means  a  perfect  insula- 
tor, for  he  held  it  as  an  axiom,  tliat  no  really  good  and  perfect  insu- 
lator would  absorb  electricity.  The  greater  the  quantity  of  electricity 
absorbed  by  the  insulating  material  used,  the  greater  would  be  the 
retardation  of  the  current.  Hitherto,  then,  a  substance  had  been  em- 
ployed which  was  very  far  from  perfect,  and  all  calculations  had  been 
based  upon  its  known  insulating  properties;  but  if  they  had  a  superior 
— a  very  much  more  perfect  insulating  material — wouhi  it  not  be  pos- 
sible to  construct  cables  with  a  far  less  quantity  of  that  material  than 
gutta  percha  ?  He  thought  so,  and  he  moreover  believed  that  such  an 
insulating  material  as  he  had  spoken  of,  would,  very  probably,  be  soon 
discovered. 

Mr.  S.  Alfred  Yarley  said  he  had  but  little  to  reply  to,  as  no  at- 
tempt had  been  made  to  refute  the  views  he  had  brought  forward.  He 
was  unable  to  follow  Mr.  C.  V.  Walker  throughout,  and  he  did  not 
clearly  see  the  direction  in  which  his  views  tended.  Mr.  Walker  ap- 
peared to  object  to  the  statement  made,  that  there  was  a  difference 
between  an  ordinary  Leydon  jar  and  a  submarine  circuit ;  yet  he  ad- 
mitted that  the  conductor  united  the  inner  and  outer  coatings  of  a 
submarine  wire  when  regarded  as  a  Leyden  arrangement,  and  that 
the  resistance  it  opposed  was  the  only  thing  which  prevented  the  free 
flow  from  the  one  to  the  other ;  now  he  (Mr.  Varlcy)  thought  this  was 
a  most  important  admission,  for  upon  it  depended  the  reason  why  a 
large  wire  conducted  more  rapidly  than  a  smaller  oue,  and  this  was 
no  longer  a  theory,  but  an  ascertained  fact.  If  there  were  no  differ- 
ence between  a  submarine  wire  and  an  ordinary  Leyden  jar,  and  if  a 
submarine  circuit  had  to  be  charged  statically  to  saturation  before  sig- 
nals passed,  as  was  stated  to  be  the  case  by  the  advocates  of  the  small 
wire  system,  then  it  would  be  clear  that  as  the  greater  the  sectional 
area,  the  larger  the  Leyden  arrangement  would  be,  there  would  be 
more  retardations  with  larger  conductors,  as  more  electricity  would  be 
required  to  charge  them.  He  maintained  that,  in  practice,  a  subma- 
rine circuit  was  not  charged  to  saturation;  the  degree  to  which  it  was 
charged  statically  depended  upon  the  relative  balance  between  the 
conditions  which  favored  induction  and  conduction ;  if  the  conditions, 
as  had  been  stated  in  the  paper,  favored  conduction,  there  would  be 
less  statical  charge,  and  a  greater  proportion  of  the  electrical  impulse 
■would  be  directed  forward,  and  signals  would  be  obtained  more  quickly. 
He  fully  concurred  in  all  the  views  expressed  by  Professor  Tyndall, 
and  quite  agreed  with  him  as  to  the  desirableness  of  searchin"-  for 
facts  with  actual  submarine  circuits  of  varying  dimensions ;  but  when 
these  were  not  at  command,  he  thought  we  should  not  wait  for  such 
favorable  conditions  for  experimenting,  but  should  endeavor  to  obtain 
the  best  substitute  we  could.  Moreover,  if  it  were  possible  to  obtain 
all  the  conditions  which  submarine  circuits  presented  in  our  own  pri- 
vate laboratories,  this  would  be  a  positive  advantage,  for  the  whole 
being  under  immediate  command,  and  not  disturbed  ia  any  way  by 
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atmospheric  causes,  more  or  less  defective  insulation,  or  other  disturb- 
ing influences  always  occurring  more  or  less  in  practice,  we  should  be 
enabled  to  trace  out  principles  more  clearly  and  have  fewer  sources  of 
error  to  eliminate.  Mr.  Siemens,  when  considering  the  question  of 
the  complete  metallic  circuit  versus  the  earth  for  one-half  of  it,  ob- 
jected to  the  fairness  of  the  diagram  in  which  one  of  the  conductors 
Avas  made  into  a  tube.  This  diagram  was  introduced,  as  was  stated  in 
the  paper,  as  an  exaggeration,  simply  to  show  the  fallacy  of  the  prin- 
ciple ;  and  although,  as  was  stated  by  Mr.  Siemens,  the  wires  would 
not,  when  side  by  side,  present  as  much  surface  to  induction  as  an  or- 
dinary circuit,  yet  it  must  be  borne  in  mind  that  there  would  be  just 
twice  the  resistance  of  that  which  would  be  opposed  when  the  earth 
was  employed  for  one-half  of  the  circuit,  and  tliis  would  more  than 
counterbalance  the  lessened  surface  exposed  to  induction.  He  agreed 
generally  with  the  remarks  made  by  Mr.  Wray.  There  was  no  doubt 
that  with  large  conductors  imperfect  insulation  was  less  felt,  but  the 
result  in  Sir  W.  O'Shaughnessy's  case  was  probably  not  altogether 
due  to  the  size  of  the  conductor,  for  it  must  be  remembered  that  the 
climate  was  very  hot  and  dry.  As  a  practical  fact,  he  (Mr.  Varley) 
would  state  that  when  in  the  Crimea  they  never  obtained  what  tele- 
graphists termed  a  "  perfect  earth."  In  the  submarine  circuit  between 
Varna  and  Constantinople,  contact  with  the  earth  was  made  by  con- 
necting a  wire  to  the  iron  sheathing  of  a  piece  of  the  cable,  more  than 
a  quarter  of  a  mile  in  length,  which  was  buried  in  the  earth,  and  passed 
through  the  British  Embassy  grounds,  yet,  notwithstanding  this  exten- 
sive surface,  in  hot  weather  he  found  the  earth,  to  use  a  telegraphic 
expression,  very  far  from  ''perfect,"  and  he  remedied  this  by  carry- 
ing a  wire  out  into  tlie  Bosphorus. 

The  Chairman  said,  before  proposing  the  usual  vote  of  thanks,  he 
would  express  his  opinion  of  the  result  of  the  discussion  that  evening. 
They  had  advanced  very  little  in  practical  knowledge  since  the  failure 
of  last  year  with  the  Atlantic  cable ;  but  the  proper  way  of  doing  so 
was  to  follow  the  course  pointed  out  by  Professor  Tyndall.  At  the 
same  time  he  thought  it  was  well  that  theories  should  be  advanced 
■with  a  view  to  set  men  thinking ;  but  the  professor  no  doubt  meant 
to  pay  Mr.  Varley  the  compliment  that  his  knowledge  of  this  matter 
would  be  better  applied  to  the  practice  than  the  theory  of  the  subject. 
But  Mr.  Varley  was,  in  fact,  doing  what  had  been  asked  of  him  ;  and 
it  was  only  owing  to  some  delay  in  the  completion  of  an  elaborate  in- 
strument that  he  was  not  able  to  lay  before  them  the  results  of  actual 
experiment.  The  eayerimentum  crucis  was  what  they  really  wanted; 
wires  of  different  conducting  powers  tested  against  each  other,  and 
the  results  ascertained  by  the  best  class  of  instruments,  and,  he  would 
add,  by  a  variety  of  experimenters.  He  found  that  electricians  still 
remained  true  to  their  colors,  in  the  absence  of  positive  results  one 
way  or  the  other.  His  friend  Mr.  AValker  still  adhered  to  the  small 
wu'e,  whilst  others  appeared  as  the  consistent  advocates  of  a  large 
wire  as  the  best  conducting  medium.  In  this  country,  such  opportu- 
nities were  presented  for  experiment  upon  a  large  scale,  that  they 
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had  notliing  to  fear  from  theory;  and  he  hoped  such  experiments 
would  be  made  as  wouhl  solve  many  of  the  points  upon  -vvluch  so 
much  diversity  of  opinion  now  prevailed.  He  would  now  propose  a 
vote  of  thanks  to  Mr.  Varley  for  his  able  and  interesting  paper. 


For  the  Journal  of  tbo  Franklin  Institute. 

Particulars  and  Performance  of  the  U.  S.  Steamer  Wyoming. 

The  above  named  steam  sloop,  the  first  finished  of  seven  ordered  to 
be  built  by  Congress  in  1857-';j8,  returned  on  the  Gth  of  Sept.,  1859, 
fi'om  a  trial  trip  of  two  weeks  duration,  of  which  one  week  was  passed 
at  Charleston,  to  which  port  she  went  by  order  of  the  Honorable  Sec- 
retary of  the  Navy. 

The  Wyoming's  hull  was  constructed  at  the  Philadelphia  Navy 
Yard,  under  the  supervision  of  Francis  Grice,  Esq.,  by  whom  she  was 
designed. 

It  has  the  following  dimensions,  viz  : — 


Length,  billet  to  taffrail, 
**        on  gun  deck, 
**        between  perpendiculars, 
"        of  keel  from  back  part  of  forward  stern  post, 
Width  of  beam  molded, 
"  "      extreme. 

Depth  of  hold, 

"      forward  and  aft  of  machinery  space  of  lower  hold 
under  berth  deck, 
Space  allotted  to  machinery,  comprised  between  two  wooden 

water  tight  bulkheads. 
Draft  of  water  loaded,  forward, 

aft,     . 
Displacement,  .  .  1475  tons. 

Area  of  immersed  midship  section,  391  sq.  feet. 

Tonnage  ("custom-house  measurement),  997  tons. 

Carries  three  months  provisions,  six  months  stores. 


232  feet 

9 

nches 

209     " 

9 

" 

198     " 

6 

« 

188     " 

32     " 

2 

« 

33      " 

15      " 

10 

" 

8      " 

10 

« 

Spars  and  Sails.— Barque  rig. — 

Foremast  above  deck. 

. 

54  feet 

Main  mast         " 

59     " 

Mizen    "           " 

53      " 

Fore  and  main  topmast, 

36     " 

Mizen                      " 

35     " 

Bowsprit  outboard, 

26.    « 

Jibboom,          .                          , 

25     " 

Spanker  boom,            , 

50     " 

Area  of  sails. 

9705  sq.  feet. 

Armament. — 

2  ll-inch  pivot  guns  and  carriages. 

4  32-inch  guns             " 

Weight  of  guns  in  all. 

40  tons. 

"          ammunition  for  guns, 

30    " 

The  machinery  was  designed  and  constructed  by  Messrs.  Merrick 
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k  Sons,  of  Philadelphia.  The  requirements  of  the  Navy  Department 
for  the  vessels  of  this  class  were  stringent,  and  calculated  to  draw  out 
the  best  talent  of  the  country  in  their  execution.  The  result  of  the 
trial  of  this  ship  shows  that  Mr.  Toucey's  efforts  to  increase  thp  effi- 
ciency and  economy  of  the  United  States  Navy,  have  been  effectual. 

The  guarantees  required  of  the  contractors  for  this  and  the  other 
vessels  of  the  same  class,  were  briefly  as  follows : — 

1st,  That  the  weight  of  all  the  machinery,  spares,  tools,  water  in 
the  boilers,  and  coal  for  five  days  maximum  steaming,  should  not  ex- 
ceed 406  tons  (of  22-10  pounds). 

2d,  That  the  engines  should  be  capable  of  making  80  turns  per 
minute. 

3d,  That  the  machinery  should  be  capable  of  developing  1000  horse 
power  by  indicator. 

4th,  That  the  consumption  of  coal  per  indicated  horse  power  per 
hour,  should  not  exceed  a  certain  rate  (in  the  case  of  the  Wyoming 
2-9  pounds). 

All  the  ships  were  to  be  provided  with  a  surface  condenser. 

The  principal  dimensions  of  the  machinery  for  this  ship  are  given 
below. 


I.SGINES. — Two  horizontal  double  piston  roJ,  direct-acting 

enj 

gines. 

— 

Cylinders,  diameter, 

4  feet 

2  inches. 

"           stroke  of  piston,                 . 

2     " 

6     " 

Crank  shaft,  diameter, 

. 

114  " 

Shafting,             "          . 

10      " 

Fresh  water  air-pumps  (two)  diameter,  each, 

II     " 

"                       "          stroke. 

2     " 

6     " 

Salt  water  circulating  pumps  (two)  diameter, 

10     " 

"                   "              "          stroke, 

2     " 

6     « 

Condenser — surface,                              .                 3000  sq. 

ft. 

Number  of  tubes  (brass),                          .              3000. 

Diameter       " 

n  " 

Length          " 

6     " 

Having  its  tubes  secured  at  both  ends  in  tube  sheets,  one  of  which  is  fast,  the  other 
free  to  move  with  the  expansion  of  the  tubes. 

The  engines  have  slide  valves,  and  independent  cut-off  valves  sliding  within  and  upon 
them,  which  may  be  adjusted  at  pleasure,  while  in  motion,  to  cut  olf  between  6  and  21 
inches  from  commencement  of  stroke.     They  are  driven  by  links  from  the  cross-heads. 

The  crank  shaft  bearings  are  four  in  number :  the  after  one  24  ins. 
long,  the  two  middle  ones  18  inches  each,  and  the  forward  one  16  ins. 
They  are  in  four  pieces  each,  chambered  to  allow  of  the  passage  of 
water  around  without  touching  the  wearing  surfaces.  Each  piece,  or 
all,  may  be  removed  without  moving  the  crank  shaft.  The  upper  and 
lower  pieces  are  not  keyed  up,  but  simply  slipped,  when  raised  or  low- 
ered to  overcome  the  wear.  The  cap-bolts  being  horizontal,  take  the 
direct  strain.  The  eccentrics  and  link  motions  are  between  the  engines. 

The  propeller  shaft  is  covered  with  brass  where  it  passes  through 
the  deadwood,  and  revolves  in  lignum-vitJfe  bearing  bushes,  7  feet  6 
inches  in  total  length. 

The  thrust  is  taken  either  on  spherical  steel  rollers,  or  on  the  usual 
collar  thrust,  as  may  be  preferred. 
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The  engines  drive  the  line  of  shafting  by  a  clutch  coupling  having 
four  steel  faces.  This  may  be  disengaged  in  a  moment  when  the  ship 
is  put  under  sail  alone. 

Space  occupied  by  engines  in  length  of  ship,  including 

passage  ways  la  inches  wide,  both  forward  and  aft,        15  feet  11  inches. 

Boilers. — Three  of  Martin's  vertical  tubular,  having  iron  shells  and  brass  tubes,  placed 
two  on  one  side  of  the  ship  (of  which  one  consists  of  a  single  furnace,  and  is  used  as 
an  auxiliary  or  "  donkey  "),  and  one  on  the  other  side,  facing  each  other,  with  a  for» 
and  aft  fire-room  between  them. 

Length  occupied  in  the  ship,  .  .  24  feet 

Breadth,  "  "  including  fire-room,  •       29     " 

Depth,  exclusive  of  steam  drum,        .  .  10     " 

**        inclusive  "  10  feet  diameter,  .        14      " 

Fire-room,  length, 

"  breadth. 

Surface  in  all  boilers,  .  7890  ! 

Tubes,  number    "  . 

"        length, 

"        external  diameter,     *. 
Grates,  number,  .  . 

■'       breadth  (except  of  donkey,  which  is  2  feet  6  ins.), 
"       length. 


Smoke-pipe — one  telescopic  in  two  sections 
"         height,  when  up,  above  deck, 
"  "  "  grate, 

"  diameter. 


9  inches. 


sq.  fl. 
4280. 


14. 


7i 


42  sq.  ft. 


10 


10 


Least  area  between  tubes  in  all  boilers, 
Propellee. — One  brass  true  screw. — 
Number  of  blades. 

Diameter  of  screw,  .  • 

Pitch 

Length  "  .  . 

Weight  of  all  machinery,  spares,  &c.,  and  water 

in  the  boilers,  . 

Coal  Buskers — Extending  over  the  boilers,  partly  over  the  engines,  and  between 
the  boilers  and  engines,  leaving  only  a  passage  way,  in  which  are  placed  the  hand 
pump  and    donkey  pump. 

Contests — 163  tons  anthracite — also,  forward  of  the  machinery  space  is  an  extra 
bunk  carrying  73  tons — making  235  tons  in  all. 


3n-7  sq.  ft. 
39-65     " 

4. 

12  feet 
19     " 
2     " 

3  inches. 
6     " 

227-6  tons. 

Performance. 
The  following  is  an  abstract  of  each  half  day's  performance  during 
the  trip  out  to  Charleston  and  back.  On  the  outward  passage  the  en- 
gines were  run  at  easy  speed.  That  passage,  from  the  Capes  of  the 
Delaware  to  Charleston  bar,  was  made  against  a  head  wind  and  mode- 
rate head  sea,  in  59  hours  40  minutes  running  time ;  average  speed 
by  Massey's  patent  log,  9-3  knots  per  hour  the  whole  distance.  On 
the  homeward  passage  the  wind  was  favorable,  but  light,  for  24  hours ; 
the  rest  of  the  time  ahead,  increasing  to  a  moderate  gale  for  the  last 
10  hours  before  reaching  the  Capes.  Time,  46  hours  45  minutes  from 
the  Bar  to  Capes  of  the  Delaware  ;  average  speed  10-8  knots.  Highest 
speed  under  steam  alone  for  one  hour,  11'5  knots.  Highest  for  six 
consecutive  hours,  11  knots. 

23» 
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Outward  Trip. 


ill 

e4 

Si 

3  V 

b  i 

a  -'1=^ 

il'-t 

„5 

II.; 

Hours.        ll 

^  5 

1.5 

gE|'||i 

Wi 

o  n 

Aug.  25,     11    46-3 

16-81 

2-2-45.  13-3 

■25 

302-3 

Sii" 

0-00 

\vm 

3-60   Mod.  heaa  ees. 

'■    26,     13    54-0 

14-58 

23-30    14-3 

•29 

370-4 

84" 

000 

1280 

3-45        '•        "     wind  *  sea. 

12    6:i-4 

16-10 

-23-50      9-0 

•74 

5031 

90" 

0-25 

1415 

2-81       "  head  swell  lig't  H.c. 

•'    27,    12    Ki-O 

17-HO 

23-70      8-5 

•62 

466^8 

87" 

06'2 

1514 

3-21       "      "    sea  fresb  a.D. 

12  ^611 

16-86 

23-4ri      8-6 

•79 

504^8 

89" 

0-93 

1560 

309 

U         t(                     u 

"   28,     1  jes-e 

17-00 

-2300      S-5 

•80 

668^7 

88" 

1-12 

1500 

-2-60 

'•     "          " 

Mean.       \bi-l 

1020 

■23-291  10-62 

•60    1  433-9 

86° 

0-37 

1378 

3-17 

Homeward  Trip. 

Sept.  3, 

10   69-0 

17-50 

2-2-33    10-45 

-85 

619^0 

85°i  0-80 

1740 

2-81    Fresh  B.  star'd.  beam. 

"     4> 

12    71-7 

17-42 

22-90    11-26 

1-00 

709^3 

m°\  i-oo 

iiiso 

2-37  1  Sail  set,  very  light  B. 

12    73-3 

17-33 

2200 ;  10-04 

-77 

621^7 

80°1  1-06 

17  so 

3-02 

"     5. 

12   69-8 

17-25 

20-50    10  00 

-75 

581^5 

88° 

1-12 

1820 

3  09 

Light  B  ahead.increas'g 
to  head  wind  A  sea. 

12  b-S 

14-8S 

20-50 1  11-50 

1-00 

618-7 

f.?P 

1-20 

1710 

2-77 

Delaware  Bay  and 

"     6, 

2  174-5 

lS-25 

•23-50  1  1150 

1-00 

V930 

90" 

1-18 

1760 

2-22 

River. 

Meana.     til-lS 

10-90 

21-68110-781     -88 

637^S 

86°j  1-06 

1746 

2-73 

Pounds  of  coal  used  in  outward  trip,  including  passage  down 
the  Delaware  river,  of  which,  lug  is  not  given  here,  being 
broken  by  stoppages,  was. 

Pounds  of  aslies  thrown  overboard  in  all  was, 

Per  centage  of  ashes  to  coal,  .  .  19J  per  cent. 

Pounds  of  coal  used  in  homeward  trip, 

'*  ashes  ii  *i 

Per  centage  of  ashes  to  coal,  .  .    18  per  cent. 

The  coal  and  ashes  were  both  carefully  weighed. 


111,140 

21,741 


121,240 
21,765 


In  the  table  the  mean  horse  powei"  exerted  was  found  in  the  follow- 
ing manner.  A  large  number  of  diagrams  were  taken  during  the  trip 
under  different  conditions  of  throttle,  cut-off,  pressure  and  vacuum. 
Each  diagram  was  calculated  and  the  mean  pressure  found.  The  theo- 
retical mean  pressure  due  to  the  boiler  pressure,  back  pressure  in  con- 
denser, and  point  of  cut-off  was  then  calculated,  and  the  ratio  found 
between  the  two  mean  pressures.  By  classifying  these  ratios  for  dif- 
ferent conditions  of  throttle,  considerable  uniformity  was  observed  to 
exist  in  the  results ;  the  actual  mean  pressures  were  as  follows : 

With  throttle  J  open  0^52  of  the  theoretical  M.  P. 


i  " 

0^64 

i    " 

0^72 

i    " 

075 

i    " 

©■78 

wide 

080 

For  each  hour,  the  boiler  and  condenser  pressures,  cut-off,  and  throt- 
tle being  noted,  the  actual  mean  pressure  and  horse  power  were  found 
by  application  of  the  proper  ratio,  and  of  those  indicated  horse  powers 
the  mean  was  inserted  in  the  proper  column.  It  is  certain  that  the 
results  must  be  substantially  correct,  and  if  any  corroboration  were 
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needed  it  may  be  found  in  the  diagram  given  below,  which  was  taken 
under  conditions  about  the  same  as  the  average  of  the  homeward  trip, 
and  the  H.  p.  was  for  this  diagram  315-36,  and  for  that  of  the  after 
engine  at  the  same  time  325-44,  giving  for  both  (340-8  H.  p.,  or  within 
3  H.  p.  of  the  mean  exerted  by  the  table. 

Indicator  diagram,  forward  engine,  taken  Sept.  3J,  65  a.  m. 


Cut-off— 10-5  inches. 
Revolutions  per  minute — 72. 
Pressure  of  steam  in  boilers — 18  lbs. 
Throttle  valve  wide  open. 


Vacuum  gauge — 21 J  inches. 
Temperature  hot-well— S6°  F. 
Mean  pressure — 14-75  lbs. 
Coal  per  H.  p.— 2-80  lbs. 


During  the  whole  trip  only  13  (out  of  14)  furnaces  were  in  use. 
The  greatest  number  of  revolutions  made  was  1^  ^^,  per  minute  for  one 
hour.    The  highest  for  any  four  consecutive  hours  was  74  j*,,. 

The  average  consumption  of  coal  for  638  H.  p.  was  18J  tons  per 
24  hours.  At  the  same  rate  to  make  1000  H.  p.  would  require  29J 
tons.  The  engine  bunkers  therefore  hold  5|  days  coal  at  maximum 
steaming,  and  the  extra  bunk  2J  days  more ;  giving  the  ship  an  ave- 
rage speed  at  sea  of  12-528  knots,  if  the  speeds  are  as  the  cube  roots 
of  the  powers.  In  other  words,  at  this  maximum  speed,  1  ton  of  coal 
12-52><  X  24 


drives  the  ship 


29-33 


-^  10-25  knots  distance,  and  the  bunkers 


afford  a  supply  of  coal  to  perform  2410  geographical  miles.    At  the 
speed  averaged,  and  which  can  be  readily  maintained,  of  10-8  knots 

10-8x24 
per  hour,  one  ton  of  coal  drives  the  ship  =^13-8  knots  dis- 

tance,  and  the  bunkers  hold  coal  for  3240  geographical  miles. 

The  coal  burnt  during  the  trial  was   Blackheath,  an  anthracite  of 
qualities  not  favorable  for  pushing,  being  by  no  means  a  free  burning 
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coal,  and  requiring  a  strong  draft  for  its  combustion.  And  although 
free  from  clinker,  the  ashes  formed  a  very  large  per  centage,  19  per 
cent. 

It  was  on  this  account  only  that  the  machinery  developed  on  the 
trial  trip  less  power  than  its  capacity,  the  coal  consumed  being  1746 
pounds  per  hour  on  228  feet  grate,  or  7-j  pounds  per  sq.  foot  per  hour. 

The  machinery  worked  with  great  smoothness  and  regularity,  no 
trouble  whatever  having  been  experienced  from  hot  journals  during 
the  trip. 

The  boilers  were  not  blown  at  all  to  reduce  saturation.  The  slight 
increase  of  saturation  towards  the  end  of  the  trip  was  caused  by  the 
salt  water  added  to  make  up  for  leakages  around  stufBng-boxes,  &c. 
To  the  latter  cause  is  due  the  reduced  vacuum  during  a  part  of  the 
homeward  trip,  and  until  an  opportunity  was  afforded  in  the  Delaware 
river  to  put  in  fresh  packing. 

It  should  have  been  stated  that  the  steam  is  condensed  within  the 
tubes  of  the  condenser,  and  that  the  salt  water  is  forced  to  circulate 
between  and  around  them  in  a  direction  contrary  to  that  taken  by  the 
steam. 


To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

Sir  : — In  the  American  Railway  Times  of  September  10th,  ap- 
pears an  article  entitled  "  Experiments  on  the  Strength  of  several 
kinds  of  Building  Stones,"  stated  to  have  been  "read  before  the 
American  Institute  of  Architects,  by  Robert  G.  Hatfield,  Esq.,"  but 
the  Editor  omitted  to  add  "  copied  verbatim  from  the  Journal  of  the 
Franklin  Institute  for  March,  1858." — (See  Journal,  vol.  35,  p.  158.) 


For  the  Journal  of  the  FraDklin  Institute. 

Atmospheric  Electricity.     By  James  P.  Espy. 

It  has  not  yet  been  ascertained  by  electricians,  so  far  as  I  know, 
what  is  the  cause  of  atmospheric  electricity ;  those,  however,  who 
have  studied  my  theory  of  storms  and  agree  with  me  that  there  is  an 
upmoving  current  of  air  in  the  centre  of  all  storms,  kept  up  by  con- 
stant evolution  of  latent  caloric,  as  the  vapor  condenses  by  the  cold 
of  diminished  pressure  as  the  air  ascends  with  its  vapor  in  it,  will 
agree  with  me  that  it  follows  as  a  corollary  from  the  following  expe- 
riments, that  electricity  must  be  generated  simply  by  the  upmoving  cur- 
rent of  air  from  the  surface  of  the  earth,  especially  if  it  be  violent 
enough,  as  it  frequently  is,  to  carry  up  drops  of  rain  with  it  to  a  great 
height. 

It  is  well  known  that  all  bodies,  as  Dr.  Alex.  Palagi  of  Bologne 
says,  in  their  natural  state  give  signs  of  positive  electricity,  when  sepa- 
rating from  the  soil,  and  of  negative,  when  approaching  it.  In  the  23rd 
volume  of  Geneva  Archives  of  Science,  pp.  286  and  382,  it  is  stated 
that  Volpicelli  caused  a  ball  of  metal  to  revolve  on  a  horizontal  axis  of 
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glass,  at  a  distance  from  that  axis  one  metre  and  a  half,  and  con- 
nected by  means  of  a  copper  ribbon  with  a  Volta's  condenser — dur- 
ing a  denii-revolution  ascending,  detaching  it  when  descending — and 
in  four  denii-revohitions,  he  collected  positive  electricity  enough  to 
make  the  straws  diverge  so  as  to  touch  the  interior  sides  of  the  electro- 
meter. 

When  the  connexion  was  made  with  the  ball  descending,  negative 
electricity  was  obtained. 

Now,  in  all  storms,  especially  where  floods  of  rain  descend,  there 
are  at  the  sides  and  under  those  parts  of  the  cloud  where  floods  of 
rain  descend,  down-moving  currents  of  air,  and  this  will  account  for 
the  sudden  change  of  electricity  from  positive  to  negative  so  well  known 
to  all  observers.  Moreover,  as  there  are  thousands  of  up-moving  cur- 
rents of  air  every  day  nearly  all  over  the  earth,  this  theory  will  ac- 
count for  the  upper  air  being  almost  always  positively  electrified,  for 
a  body  cannot  be  removed  upwards  from  the  surface  of  the  earth  with- 
out becoming  positively  electrified,  and,  vice  versa,  a  body  cannot  de- 
scend towards  the  surfiice  without  becoming  negatively  electrified.  It 
would  be  well  to  examine  the  electric  state  of  the  air  in  the  belts  of 
high  barometer,  where  the  air  must  in  general  be  descending,  and 
also  in  the  annulus  of  storms,  where  the  barometer  stands  above  the 
mean,  and  of  course  the  air  must  be  descending  there,  to  see  if  the 
electricity  is  not  sometimes  negative,  and,  if  so,  electricity  may  become 
a  means  of  predicting  storms. 


On  Emhroidery  hy  3Iachinery .*     By  George  Wallis. 

(Continued  from  page  189.) 

The  original  machine,  as  devised  by  M.  Heilmann,  was  worked  by 
one  person,  but  had  this  feature  been  retained  the  economic  value  of 
the  invention  would  have  been  lessened.  It  was  only  by  extending 
the  size  and  capabilities,  improving  the  structure  of  the  parts,  without 
in  any  way  interfering  with  the  principle,  which  has  always  been  the 
same,  that  it  could  be  brought  into  successful  operation  as  a  paying 
manufacturing  agent.  In  Switzerland  the  original  form  is  still  re- 
tained for  cotton  embroidery,  and  found  to  answer  for  that  class  of 
work. 

From  the  time  of  its  first  introduction  into  England,  until  within 
the  last  two  or  three  years,  the  embroidering  machine  was  employed 
only  by  Messrs.  James  Houldsworth  &  Co.,  of  Manchester,  as  the 
successors  of  Mr.  Louis  Schwabe.  A  few  machines  are  now  used  by 
one  or  two  other  persons  at  Manchester,  but  the  great  mass  of  pro- 
ductions in  machine  embroidery  still  emanate  from  the  original  pro- 
prietors, who  have  some  twenty  machines,  more  or  less  actively 
employed. 

After  the  death  of  Mr.  Louis  Schwabe,  in  1845,  these  machines 
were  gradually  brought  to  bear  upon  ladies'  dresses,  and  during  1847 
and  1848,  at  which  period  I  was  actively  engaged  with  my  friends, 
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the  ^Messrs.  HoulJswortli,  in  the  development  of  the  capabilities  of 
the  machines  in  this  direction,  it  is  not  too  much  to  say  that  the  pro- 
ductions of  this  house,  by  mechanical  means  only,  did  much  to  foster 
and  keep  up  the  demand  for  embroidery ;  and  so  far  from  interfering 
■with  the  hand  labor,  it  is  a  fact  that,  in  1849,  there  ■were  in  London 
alone  some  2000  persons  obtaining  their  living  liy  embroidery  who 
had  never  done  so  before,  and  in  Scotland  and  the  north  of  Ireland 
some  thousands  of  females  were  employed  in  this  industry,  not  in  large 
factories,  but  in  their  own  houses.  The  patterns  were  printed  in  out- 
line upon  the  merino  or  other  fabric  to  be  embroidered.  These  were 
distributed  by  traveling  agents,  and  were  afterwards  collected  by  them 
from  the  workers  after  the  embroidery  was  finished.  As  is  now  gene- 
rally, known,  this  is  the  method  pursued  in  Scotland  and  the  north  of 
Ireland  in  the  production  of  sewed  muslins  and  tambour  work. 

The  advantages  of  the  embroidery  machine  over  hand  labor  lie 
chiefly  in  two  points. 

1.  The  rapidity,  accuracy,  and  excellence  of  work  in  the  production 
of  repetitions  of  the  design  in  borders,  sprigs,  flounces,  and  trimmings 
for  dresses. 

2.  The  perfect  embroidery  of  a  pattern  on  each  side  of  the  fabric, 
as  in  the  case  of  window  curtains,  table  covers,  and  trimmings  for  up- 
holstery purposes. 

In  the  first  of  these  it  will  be  seen  that,  inasmuch  as  a  needle  can 
be  worked  at  every  inch  and  a  half  of  a  macliine,  and  in  a  double  row, 
there  must  be  great  economy  in  the  execution  of  a  pattern  arranged 
so  as  to  repeat  at  every  inch  and  a  half  within  the  vertical  range  of 
the  embroidering  frame,  that  is  to  say,  within  the  action  of  the  pan- 
tagraph  in  its  command  over  the  rows  of  needles.  The  machine  is 
therefore  always  worked  at  the  greatest  advantage  when  the  full  range 
of  needles  is  brought  into  operation  by  small  repeats,  and  at  the  great- 
est disadvantage  when  large  repeats  are  worked,  and  thus  a  certain 
number  of  needles,  or  rather  needle-holders  or  pincers,  are  idle.  Thus 
in  a  pattern  which  is  only  repeated  at  every  six  inches,  three  pincers 
would  be  idle  in  every  such  space  in  the  machine ;  and  my  own  im- 
pression is,  that  with  less  than  a  dozen  needles  at  work,  the  machine 
operates  at  a  loss,  or  at  least  that  there  is  no  gain  in  the  work,  except 
in  the  matter  of  a  double-sided  pattern.  The  usual  calculation  is  that 
with  less  than  eight  needles  the  work  is  executed  at  a  loss. 

This  is,  of  course,  one  of  the  disadvantages  of  the  machine  in  cer- 
tain classes  of  the  work  ;  and  except  under  certain  peculiar  arrange- 
ments of  the  design,  there  was  always  great  difl5culty  in  competing 
with  hand  labor,  in  the  execution  of  the  "  collonade  "  fronts  of  ladies 
dresses  at  the  period  these  were  in  fashion.  On  the  contrary,  in  bor- 
dered and  flounced  dresses,  hand  labor  had  no  chance  with  the 
machine. 

As  may  be  supposed,  these  machines  presented  an  apparently  in- 
surmountable obstacle  in  the  execution  of  a  series  of  repeats  in  a 
curved  line,  which  a  few  years  ago  was  one  of  the  problems  yet  to  be 
solved.    Mr.  James  Houldsworth,  the  present  proprietor,  however,  has 
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overcome  this  diflSciilty  in  suitable  fabrics,  by  constructing  an  em- 
broidering frame  for  insertion  into  the  machine,  on  which  the  fabric 
being  stretched  upon  elastic  cross  pieces,  and  screwed  up  to  the  de- 
sired curvature,  the  design  is  embroidered  in  a  right  line,  but  when 
the  fabric  regains  its  original  position  on  removal  from  the  frame,  this 
line  becomes  a  curve,  the  reverse  of  the  direction  in  Avhich  it  was 
stretched. 

Embroidery  for  dresses  being  comparatively  out  of  fashion,  the  ma- 
chines are  chiefly  used  at  the  present  time  for  furniture  fabrics,  such 
as  Avindow  curtains,  table  covers,  valences,  borderiugs,  and  goods  for 
foreign  markets,  of  which  there  are  before  you  some  admirable  speci- 
mens, all  produced  by  Messrs.  James  Houldsworth  &  Co.,  of  Man- 
chester. 

Some  of  the  capabilities  of  the  embroidering  machine  are  shown  in 
these  examples.  The  work  is  clear,  fine,  and  according  to  the  cha- 
racter of  the  design,  perfect  in  all  its  parts ;  whilst  the  advantage  of 
having  the  pattern  complete  on  both  sides  of  the  fabric  must  be  appa- 
rent to  every  one,  especially  in  table  covers  and  window  curtain  borders. 
Here  the  peculiar  action  of  the  machine  in  driving  the  needles  through 
at  a  perfect  right  angle,  and  returning  them  at  the  same  angle, 
becomes  of  great  value ;  not,  after  all,  that  the  two  sides  are  equally 
perfect,  yet  no  unpractised  eye  would  easily  detect  the  difterence. 
When,  however,  the  hand  embroiderer  attempts  this  kind  of  effect, 
the  amount  of  attention  required  to  execute  the  work,  with  even  a 
moderate  degree  of  precision,  renders  the  operation  any  thing  but  an 
economical  one. 

An  example  of  work,  as  applied  to  linen  and  cotton  fabrics,  not 
previously  attempted  in  these  machines,  has  reached  me  to-day.  When 
the  operation  is  perfected  by  the  necessary  experience,  the  result  will 
no  doubt  be  satisfactory,  as  the  style  of  embroidery  is  well  adapted 
to  a  great  variety  of  articles  in  ladies'  dress. 

In  the  matter  of  design  as  applied  to  machine  embroidery,  it  must 
be  evident  that  there  are  certain  peculiarities  about  it  which  the  ar- 
tist, to  be  successful,  must  thorouglily  understand. 

The  repeats  of  the  pattern  must  all  be  either  one  inch  and  a  half 
wide,  or  multiples  of  that  width ;  that  is  to  say,  three,  four  and  a 
half  or  six  inches,  and  so  on.  The  vertical  range  may  be  said  to  be 
unlimited,  except  by  economy  of  production  ;  for  by  means  of  the  roll- 
ers on  which  the  fabric  is  placed,  the  work  can  be  carried  even  into 
stripes,  as  indeed,  has  been  done  when  necessary.  In  making  a  work- 
ing design,  the  length  of  stitch  has  to  be  carefully  kept  in  view,  and 
the  angle  at  which  the  thread  will  lie  when  the  work  is  seen  as  a 
whole.  In  hand  embroidery  this  is  also  a  condition,  but  in  that  great 
masses  of  these  stitches  may  be  brought  together,  which  is  a  pecu- 
liarity of  Eastern  embroidery,  and  the  effect  produced  by  the  contrast- 
ing angles  at  which  the  thread  is  inserted  is  often  very  remarkable, 
especially  when  different  shades  of  the  same  tint  or  color  have  been 
employed.  In  machine  embroidery  this  kind  of  effect  cannot  be  imi- 
tated successfully  or  economically,  and  it  is  usual  to  keep  each  form 
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as  mucli  as  possible  to  one,  or,  at  most,  two  series  of  stitches.  Shaded 
eflfects,  however,  are  produced,  as  in  the  case  of  the  dress  embroidered 
for  Her  Majesty,  the  Queen,  by  dyeing  the  silk  with  a  graduated  tint 
or  shade,  by  which  the  thread  is  dark  at  one  end  and  gradually  becomes 
light  at  the  otlier  end.  Pleasing  effects  are  thus  produced  in  a  very 
economical  manner,  even  in  what  are  called  self-colored  embroideries 
— say,  on  dark  green  merino,  embroidered  with  silk  shaded  from  dark 
to  light  green.  These  irregular  effects  of  light  and  shadow  are  not, 
however,  very  legitimate  when  viewed  artistically ;  but  for  this  the 
manufacturer  cares  (juitc  as  little  as  the  consumer.  If  the  thing  sells 
with  the  one,  and  "  looks  pretty  "  to  the  other,  that  is  enough  accord- 
ing to  the  art-creed  of  both. 

There  is  yet  another  point  which  in  the  smaller  patterns  it  is  of 
considerable  importance  for  the  designer  to  bear  in  mind.  Silk  at  40s. 
per  pound  is  too  costly  to  be  wasted,  therefore  it  is  desirable  that  each 
needleful  should  do  its  work,  and  that  no  fragments  should  remain  to 
cut  away  at  a  loss.  Hence  patterns  have  to  be  designed  to  the  needle- 
ful ;  and,  if  a  pattern,  however  excellent  in  the  abstract  it  may  be, 
consumed  one  needleful  and  30  inches  out  of  two  needlefuls  of  42  inches 
each,  it  would  be  considered  any  thing  but  sound  economy  in  machine 
embroidery  to  execute  it,  as  eight  inches  of  silk  would  be  lost  in  each 
needle  employed — a  waste  upon  any  extent  of  production  which  would 
astonish  those  who  are  not  in  the  habit  of  thinking  about  mere  frag- 
ments in  the  materials  of  manufacture.  It  will  at  once  be  seen  from 
this  fact  that  the  designs  for  machine  embroidery  must  ever  be  some- 
what peculiar,  and,  to  a  certain  extent,  limited  in  range  of  form,  and 
that  all  the  more  successful — certainly  the  most  economical — are  made 
almost  in  the  presence  of  the  machine  by  which  they  are  to  be  ex- 
ecuted, and,  for  tiie  most  part,  under  no  higher  inspiration  than  that 
of  a  species  of  artistic  measure  table,  such  as : — 

Two  needlefuls  make  one  flower. 

Three  flowers  make  one  repeat. 

Twenty  repeats  make  one  border. 

Four  borders  make  one  table  cover  decoration. 

One  can  thus  tell  almost  to  an  inch — certainly  to  a  yard — how  much 
silk  will  be  consumed  in  a  given  operation. 

It  will  now  be  asked,  "Do  these  machines  begin  and  finish  their 
work  completely?"  Not  absolutely;  but  so  perfect  is  the  work  in  a 
well-arranged  pattern  that,  with  the  exception  of  the  cutting  out  of 
certain  ends  used  for  starting  points,  the  occasional  fastening  of  other 
ends,  and  the  insertion  hero  and  there  of  a  stitch  by  hand,  the  work 
is  practically  finished  when  it  leaves  the  machine.  Experienced  hand 
embroiderers,  acquainted  with  the  peculiarities  of  machine  work,  are, 
however,  employed  to  look  it  over. 

As  a  branch  of  factory  labor  for  females,  none  is  so  healthy,  cer- 
tainly none  more  interesting. 

The  workers  are  generally  the  most  intelligent  of  their  class,  and 
their  wages  are  fully  remunerative  when  work  is  abundant ;  but  there 
is  one  great  drawback  in  the  economical  working  of  these  machines, 
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in  contradistinction  to  that  of  most  other  manufacturing  agents.  The 
fashion  for  embroidery  fluctuates  very  much.  In  times  of  increased 
demand  there  is  great  anxiety  and  much  trouble  in  instructing  even 
the  generally  intelligent  girls  who  are  desirous  to  get  this  kind  of 
employment. 

A  sudden  change  of  fashion  throws  the  machines  out  of  work,  and 
with  them  the  workers,  and  when  a  demand  again  occurs,  fresh  hands 
have  to  be  instructed.  Happily,  there  is  less  change  in  furniture 
fabrics  than  in  dresses,  and  thus  the  best  hands  arc  retained  ready  for 
an  emergency  and  the  instruction  of  others  ;  but  the  operative  classes 
are  now  keenly  alive  to  the  disagreeable  character  of  fluctuating  em- 
ployments, alike  to  employer  and  employed;  and  thus  the  diSiculty 
is  increased  even  to  such  a  house  as  that  of  the  proprietors  of  these 
machines,  whose  reputation  as  employers  of  factory  hands  has  always 
stood  so  high. 

In  concluding  this  attempt  to  explain  the  mechanical  principle  and 
economic  application  of  one  of  the  most  interesting  agents  which,  in 
the  progress  of  modern  invention,  has  been  brought  to  bear  upon  tex- 
tile decoration,  it  is  only  right  to  state  that  the  imperfections  of  the 
exposition  are  inherent  in  the  subject,  and  nothing  but  a  very  earnest 
desire  to  comply  with  the  wishes  of  the  luanaging  officers  of  the  So- 
ciety of  Arts,  that  a  popular  explanation  of  the  construction  and 
peculiarities  of  the  embroidering  machine  should  be  given  to  the  mem- 
bers, would  have  induced  me  to  undertake  the  task,  under  the  many 
disadvantages  which  must  necessarily  arise  out  of  the  fact  that  my  con- 
nexion with  these  machines,  in  a  practical  form,  ceased  ten  years  ago, 
and  I  doubt  if  I  have  seen  them  more  than  three  times  in  the  interval. 
(To  be  Continued.) 


The  Explosion  on  the  Great  Eastern. 

The  cause  of  the  explosion  on  the  Great  Eastern  is  thus  explained 
in  the  Portland  correspondence  of  the  London  Times,  Sept.  11  : — 

"  In  order  fully  to  understand,  as  far  as  it  is  yet  known,  the  cause 
of  the  accident,  it  will  be  necessary  to  say  a  few  words  on  the  pecu- 
liar construction  of  the  two  forward  funnels  for  the  paddle  boilers.  In 
the  first  plans  for  the  vessel  it  was  determined,  in  order  to  economize 
the  heat  given  off  by  the  funnels,  and  to  keep  the  saloons  through 
which  they  passed  cool,  to  fit  them  all  with  what  is  termed  a  '  feed 
pipe  casing,'  rising  from  the  boilers  to  about  eight  feet  above  the  upper 
deck.  This  feed  pipe  casing  is  simply  a  double  or  outer  funnel  for  the 
length  we  have  stated,  the  inner  one,  as  usual,  carrying  ofi"  the  smoke 
and  flame,  and  the  space  between  it  and  the  outer  casing  being  filled 
with  water.  The  water  is  pumped  in  at  the  top  of  the  casing  while 
cold,  and  gradually  passing  down  into  the  space  round  the  furnaces, 
becomes  greatly  heated,  when  it  is  discharged  into  the  boilers  by 
means  of  an  ordinary  stop-cock.  A  plan  by  which  so  much  coolness 
is  supposed  to  be  gained  in  the  berths  and  saloons,  and  so  much  fuel 
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saved  by  the  ample  supply  of  hot  water  to  the  boilers,  promises  such 
obvious  advantages  that  for  the  last  ten  years  attempts  of  every  kind 
have  been  made  to  carry  out  the  principle  successfully  on  board  most 
of  the  sea-going  steamers.  In  no  one  instance  has  the  plan  ever^yet 
succeeded.  In  but  too  many  cases  the  funnels  have  done  what  the  fun- 
nel of  the  Great  Eastern  did  on  such  a  colossal  scale  last  Friday  even- 
ing. When  such  an  accident  has  not  occurred,  the  pressure  of  the 
column  of  water  upon  the  base  of  the  funnel  near  the  furnaces  has 
been  so  great  as  to  cause  them,  when  strained  in  bad  weather  or  worn 
by  long  use,  to  leak  into  the  fires  and  extinguish  them  more  or  less 
rapidly.  Any  one  the  least  conversant  with  boiler  mechanism  will  see, 
too,  at  a  glance,  that  the  safety  of  the  whole  affair  depends  upon  the 
stop-cock  which  lets  ofi'  the  water  into  the  boilers  being  watched  with 
unremitting  vigilance.  The  neglect  of  this  for  half  an  hour  would 
allow  steam  to  generate  in  the  casing,  which  would  then,  in  plain  terms, 
become  a  gigantic  boiler,  without  a  valve  or  any  means  of  letting  oif 
its  steam,  save  by  blowing  up.  This  was  the  apparatus  which,  as  I  have 
explained,  in  order  to  economize  heat  and  cool  the  saloons,  it  was  pro- 
posed to  introduce  on  board  the  Great  Eastern  in  the  three  funnels  to 
the  screw  engine,  and  the  two  forward  funnels  for  the  paddles.  Messrs. 
Bolton  and  AVatt  were  entrusted  with  the  construction  of  the  screw 
engines  and  boilers,  and  they  at  once  firmly  refused  to  have  any  such 
casing  round  their  funnels,  or  attached  to  their  engines  in  any  way 
whatever.  I  am  not  aware  of  the  precise  reason  on  which  they  grounded 
their  refusal,  though  doubtless  they  rested  mainly  on  the  obvious  fact, 
that  the  plan  had  been  tried  over  and  over  again  and  always  failed, 
with  more  or  less  of  inconvenience  or  disaster.  The  plan,  however, 
was  adopted  for  the  two  paddle  funnels,  tliough  at  about  that  time  the 
Collins'  line  of  steamers,  which  had  tried  the  plan  for  nearly  three 
years,  discarded  it  as  often  dangerous  and  always  worthless.  The  cas- 
ings of  the  two  forward  funnels  of  the  Great  Eastern  held  each  about 
seven  or  eight  tons  of  water,  and  the  forward  one,  at  least,  it  is  now 
evident,  might  have  exploded  at  any  moment  during  the  voyage,  when 
the  grand  saloon  was  filled  with  the  visitors  on  board  to  listen  to  the 
admirable  music  of  the  ship's  band." 

The  explosion  is  thus  described  by  the  same  correspondent : 
"  The  visitors  who  were  passengers  on  board  numbered  about  100, 
and,  as  may  readily  be  believed,  included  among  them  some  of  the 
most  distinguished  navigators,  engineers,  and  scientific  men  in  Europe. 
All,  as  usual,  were  assembled  at  dinner  at  about  5i  o'clock  on  Friday, 
when  before  the  dessert  catne  on,  two  gentlemen  left  the  Chairman's 
table  to  look  at  the  coast  near  Hastings.  Mr.  Campbell,  the  Marquis 
of  Staftbrd,  Earl  of  Mount  Charles,  Lord  Alfred  Paget,  and  a  few 
others  followed,  without  waiting  for  dessert.  The  departure  of  these 
gentlemen  from  the  saloon,  as  it  happened,  broke  up  the  dinner  party, 
and  instead  of  retiring  to  the  grand  saloon,  as  usual,  nearly  all  the 
visitors  came  on  deck,  and  went  right  forward  in  the  bows.  About  30 
remained  at  table — a  few  were  on  the  bridge  with  Mr.  Campbell,  and 
thus,  by  a  most  merciful  intei-position,  it  happened,  for  the  first  time 
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during  the  voyage,  that  there  was  no  one  sitting  in  the  grand  saloon, 
and  no  one  on  the  little  raised  deck  round  the  foremost  funnel.  One 
or  two  gentlemen  were  congratulating  Mr.  Campbell  on  the  almost 
mavvcllous  success  of  the  ship,  when  in  the  space  of  a  second  there 
■was  a  terrific  explosion.  The  forward  part  of  the  deck  appeared  to 
spring  like  a  mine,  blowing  the  funnel  up  into  the  air.  There  was  a 
confused  heavy  roar,  amid  which  came  the  awful  crash  of  timber  and 
iron  mingled  together  with  frightful  uproar,  and  then  all  was  hidden 
in  a  rush  of  steam.  Blinded  and  almost  stunned  by  the  overwhelming 
concussion,  those  on  the  bridge  stood  motionless  in  the  white  vapor  till 
they  were  reminded  of  the  necessity  of  seeking  shelter  by  the  shower 
of  wreck — glass,  gilt  work,  saloon  ornaments,  and  pieces  of  wood, 
which  began  to  fall  like  rain  in  all  directions.  The  prolonged  clatter 
of  these  as  they  fell  prevented  any  one  aft  the  bridge  from  moving, 
and  though  all  knew  that  a  fearful  accident  had  occurred  none  were 
aware  of  its  extent,  or  what  was  likely  next  to  happen.  After  a  short 
interval,  during  which  the  white  steam  still  obscured  all  aft  the  funnel. 
Captain  Comstock,  who  was  on  the  bridge,  tried  to  see  what  had  oc- 
curred, but  he  could  only  ascertain,  by  peering  over  the  edge  of  the 
paddle-box,  that  the  vessel's  sides  wei'e  uninjured,  and  the  engines  still 
going.  Gradually  then,  as  the  steam  cleared  off,  the  foremost  funnel 
could  be  seen  lying  like  a  log  across  the  deck,  which  was  covered  with 
bits  of  glass,  gilding,  fragments  of  curtains  and  silk  hangings,  window 
frames,  scraps  of  wood  blown  into  splinters,  and  a  mass  of  fragments, 
which  had  evidently  come  from  the  cabin  fittings  of  the  lower  deck, 
beneath  the  grand  saloon.  In  the  middle  was  a  great  heap  of  rubbish 
where  the  funnel  had  stood,  from  which  the  condensed  steam  was  rush- 
ing up  in  a  white,  and  therefore  not  hot,  vapor,  hut  enough  to  hide 
completely  all  that  had  happened  below.  In  another  minute  all  the 
passengers  came  rushing  toward  the  spot.  The  20  or  30  who  had 
remained  at  table  in  the  saloon  next  that  which  blew  up  came  on  deck 
also,  and  it  will  give  your  readers  some  idea  of  the  gigantic  strength 
of  the  vessel  when  I  tell  them  that  these  latter  until  they  actually  saw 
the  smash,  were  almost  unaware  of  the  terrific  explosion  which  had 
occurred  beside  them.  It  was  only  the  dull,  heavy  roar,  followed  by 
the  rattling  of  fragments  as  they  rained  down  on  and  through  the  sky- 
lights, which  warned  them  that  something  dreadful  had  occurred.  Still 
none  knew  what  had  really  happened  or  what  injury  the  vessel  had 
sustained.  Capt.  Harrison,  who  was  aft  at  the  moment,  rushed  forward, 
and,  seizing  a  rope,  lowered  himself  down  through  the  steam  into  the 
wreck  of  the  grand  saloon,  and,  calling  to  six  men  to  follow  him,  be- 
gan a  search  among  the  ruins  for  those  who  might  have  been  below. 
The  only  one  in  the  apartment  was  his  own  little  daughter,  who  had 
just  arrived  at  the  after  part  at  the  moment  of  the  explosion,  and  who, 
completely  sheltered  by  the  wrought  iron  bulkhead,  had  escaped,  by  a 
miracle,  totally  unhurt.  Capt.  Harrison  merely  gave  the  order  to  pass 
her  up  through  the  sky-lights,  and  continued  his  search.  This  was  no 
easy  matter.  The  wreck  and  rubbish  piled  in  all  directions  in  the  ladies' 
small  saloon,  forward  of  the  funnel,  made  it  difficult  to  move   about. 
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The  steam  hid  almost  every  object ;  the  place  was  broken,  the  floor  in 
parts  upheaved  and  riven,  so  as  to  shovr  a  still  more  frightful  smash  in 
the  saloons  and  cabins  below.  Through  these  apertures  the  bright 
glare  beneath  the  lower  deck  of  all  showed  that  the  furnace  doors  had 
either  been  blown  open  or  blown  away,  and  the  funnel  being  gone,  the 
draft  was  down  the  remains  of  the  chimney,  forcing  out  the  flames  and 
ashes  in  a  fierce  and  dangerous  stream.  This,  as  the  embers  touched 
water,  sent  up  a  close,  sufibcating  air — half  steam,  half  gas — in  which 
it  was  difficult  to  sec,  and  almost  impossible  to  breathe. 

In  the  meantime,  most  on  board,  including  the  visitors,  took  steps 
to  restore  order  and  confidence.  As  I  have  already  said,  there  were 
fortunately  no  holiday  tourists  there,  or  the  matter  would  have  been 
much  worse.  Some  of  the  ablest  engineers  and  machinists  were  on 
deck,  who  could  pretty  well  guess  what  had  happened,  and  what  worse 
might  follow.  A  funnel,  filled  similarly  to  that  which  had  blown  up, 
"was  evidently  getting  intensely  hot,  and  of  those  present  none  knew 
to  what  extent  its  "jacket,"  or  outer  casing,  had  been  damaged,  or 
how  soon  it  might  explode.  Mr.  Scott  Eussell,  followed  by  one  or  two 
engineers,  at  once  went  below  to  the  furnaces  of  these  boilers,  and 
ordered  the  steam  to  be  blown  oS",  the  speed  of  the  engines  to  be  re- 
duced, and  every  precaution  taken  to  guard  against  mishap.  Mr.  Camp- 
Ibell  remained  calm  and  collected  on  deck,  getting  the  crew  forward 
and  preventing  any  unnecessary  alarm.  Some  of  the  men  instantly 
■went  below  to  search  for  those  employed  in  the  stoke-holes,  whom  it 
■was  now  evident  must  be  fearfully  injured,  if  indeed  alive.  Mr.  Trot- 
man,  with  one  or  two  others,  went  below  to  the  lower  deck  cabins, 
•where  one  at  least  was  known  to  be  covered  by  the  wreck,  while  Capt. 
Harrison  came  on  deck  and  ordered  the  ship's  course  to  be  altered 
toward  the  land  tdl  it  could  be  ascertained  that  there  was  no  immediate 
danger  from  fire  or  injury  to  the  frame  of  the  vessel  below.  The 
former  risk  appeared  to  be  the  most  imminent,  as  the  flames  were  still 
rushing  fiercely  from  the  furnace  doors.  The  hose  was  therefore  or- 
dered to  be  laid  on,  and  instant  preparations  made  for  extinguishing 
the  fires. 

The  hose  was  got  at  once  into  play,  and  a  stream  of  water  was  pour- 
ed down  into  the  stoke-hole  beneath  the  lower  deck,  so  as  in  a  few 
minutes  to  quench  the  fire  in  the  furnaces,  and  put  at  rest  all  fear  of 
danger  from  that  source.  Within  twenty  minutes  after  the  blow-up 
the  real  cause  and  nature  of  the  mishap  was  known,  and  the  total 
safety  of  all  the  engines  and  after  boilers  was  definitely  ascertained. 
Pearful  as  was  the  explosion,  it  was  seen  that,  owing  to  the  immense 
strength  of  the  ship,  its  violence  had  been  entirely  confined  to  the 
compartment  in  which  it  had  occurred,  and  it  was  determined  to 
resume  the  original  course  and  steer  for  Portland.  All  danger  from 
fire  or  another  explosion  being  now  at  an  end,  those  who  chose  were 
enabled  to  go  down  and  examine  for  themselves  the  scene  of  the  dis- 
aster. The  litter  on  the  deck  showed  that  in  the  compartment  in 
which  it  had  taken  place,  and  where  it  was  confined  by  the  wrought 
iron  bulkheads,  it  had  been  wide  and  general.     The  fore  part  of  Mr. 
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Grace's  beautiful  saloon  was  a  pile  of  glittering  rubbish,  a  mere  con- 
fused mass  of  boards,  carpet  shreds,  hangings,  mirrors,  gilt  frames, 
and  splinters  of  ornaments;  the  rich  gilt  castings  were  broken  and 
thrown  down,  the  brass  work  ripped,  the  handsome  cast  iron  columns 
round  the  funnel  overturned  and  strewed  about.  In  the  more  forward 
part,  a  state  sitting-room  for  ladies,  every  single  thing  was  destroyed, 
and  the  wooden  flooring  lirokeu  and  wrenched  up.  AVhat  the  conse- 
quence would  have  been  if  it  had  taken  place  an  hour  later,  when  the 
visitors  would  be  sitting  in  the  saloon,  is  almost  fearful  to  think  upon. 
But  the  damage  in  this  part  seemed  a  mere  bagatelle  when  compared 
■with  the  ravages  among  the  lower  deck  cabins  beneath.  It  was  diffi- 
cult to  go  down  there,  for  the  whole  place  was  filled  with  fragments 
of  boards,  chairs,  beds,  cabin  fittings,  broken  steam  pipes  and  syphon- 
tubes,  torn-out  rivets,  and  masses  of  the  inner  and  outer  funnels  rent 
to  pieces  like  calico,  and  lying  about  like  heaps  of  crumpled  cardboard. 
Everything  was  in  literal  fragments.  The  course  of  the  explosion 
could  then  be  seen  at  once.  The  water,  or  rather  steam,  in  the  casing 
had  crushed  in  the  inner  casing,  blowing  up  the  funnel  above  deck, 
while  both  funnels  below  it  were  torn  to  pieces,  and  hurled  about, 
sometimes  in  single  rivets  or  scraps  no  longer  than  one's  hand,  some- 
times in  crumpled  up  lumps  weighing  several  hundred  weight.  Be- 
neath this  deck,  toward  the  stoke-hole,  where  the  remnants  of  the  fun- 
nel left  a  yawning  hole  like  an  extinct  volcano,  the  force  of  the  explo- 
sion was  still  more  manifest.  Not  only  was  the  iron  compartment 
nearest  to  the  boiler  partly  rent  and  pushed  back,  but  one  of  the  main 
deck  beams,  an  enormously  massive  wrought  iron  girder  about  two  feet 
deep,  and  strengthened  with  angle  irons,  was  wrenched  back  and 
nearly  bent  in  halves.  In  some  parts  the  explosion  seems  to  have 
acted  with  the  capricious  violence  of  lightning.  Thus,  in  the  grand 
saloon  the  two  lai'gest  mirrors  on  each  side  of  it,  running  fore  and  aft, 
were  quite  unbroken,  though  the  silvering  was  boiled  oS'  the  backs  of 
both  by  the  heat  of  the  steam.  By  the  side  of  these  glasses  cast  iron 
columns  were  bent  and  broken,  and  mirrors  at  four  times  the  distance 
from  the  seat  of  the  disaster  were  almost  pulverized,  and  their  fram- 
ings even  destroyed.  The  beautiful  oak  stair-cases  descending  to  the 
saloons  were  blown  up  like  card-work ;  yet  not  a  book  on  the  library 
shelves,  close  to  the  funnel,  was  stirred.  At  the  bottom  of  the  stoke- 
hole I  found  one  of  the  gilt  framings,  which  were  placed  round  the 
windows  of  the  saloon  ;  it  was  perfectly  uninjured.  For  jour  readers 
to  understand  this  singularity  they  must  suppose  one  house — say  num- 
ber eight — to  have  had  an  explosion  in  its  cellar,  and  among  the  ruin 
is  found  uninjured,  a  drawing-room  picture  belonging  to  the  next  door 
neighbor  at  number  nine.  The  boiler,  so  far  as  can  be  judged  from  a 
superficial  examination,  stands  firm  ;  a  close  scrutiny,  however,  will  bo 
necessary  to  enable  the  engineers  to  determine  whether  any  part  of  it, 
more  especially  its  tubes,  are  injured.  It  seems  almost  too  much  to 
hope  that  when  such  a  severe  concussion  was  experienced,  it  can  have 
escaped  entirely  without  injury.    Near  and  upon  the  boiler  lie  scraps 
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and  morsels  of  the  funnels,  ■\vbicli  sliow  where  the  first  tearing  away 
commenced  before  the  inner  casing  was  blown  up  to  the  deck. 

The  Coroner's  inquest  on  the  bodies  of  the  five  unfortunate  stokers 
— John  Boyd,  Michael  Mahon,  Michael  ilcRoy,  Robert  Adams,  and 
Richard  Edwards: — was  held  at  the  Town  Hall  at  Weymouth,  before 
Mr.  Henry  Lock,  the  Coroner  for  Dorset. 

The  first  witness  examined  was  James  Briscoe,  the  junior  engineer 
of  the  paddle  engine  department,  who  said  that  it  was  his  duty  to  at- 
tend to  the  direction  of  the  engineers  in  cliarge  of  the  paddle  engines 
on  duty,  and  to  render  assistance  under  their  direction.  He  was  told 
not  to  meddle  with  or  make  himself  responsible  for  any  of  the  cocks  or 
valves.  The  donkey-engine  which  pumped  into  the  boiler  was  out  of 
order,  and  did  not  perform  its  duty  satisfactorily.  The  donkey-engine 
on  the  port  side  of  the  sliip  in  the  forward  stoke-hole  had  broken  down. 
One  minute  before  the  explosion,  Mr.  ^I'Lennan,  the  Chief  Engineer 
of  the  ship,  came  down  to  witness,  and  looked  to  the  saturation  of  the 
•water  in  the  boilers,  and  said,  on  leaving,  tliat  everything  seemed  right ; 
knew  that  the  bursting  of  the  water-heater  round  the  forward  funnel 
caused  the  explosion.  At  the  time  of  the  explosion,  the  boilers  were 
not  being  fed  from  the  casing,  which  was  evident  from  the  low  tem- 
perature of  the  water  going  into  the  boiler.  They  had  ceased  to  feed 
the  boilers  from  the  water  casing,  he  believed,  to  get  a  greater  amount 
of  water  into  the  boiler.  If  the  water  casing  had  been  regularly  kept 
supplied  with  water,  and  a  continual  flow  in  and  out,  the  accident 
would  not  have  happened.  There  were  two  stand-pipes  to  the  water 
casing,  which,  if  open,  would  have  prevented  it. 

Mr.  Brenton,  one  of  Mr.  Brunei's  principal  engineers,  was  called  to 
give  evidence  to  the  probable  cause  of  tlie  accident.  Witness  was  ac- 
companied in  his  examination  by  JNIr.  M'Connel  (the  Engineer  of  the 
North- Western  Railway),  Mr.  Scott  Russell,  Mr.  Smith  (the  inventor 
of  the  screw-propeller),  Mr.W.  Smith  (a  civil  engineer),  and  Mr.  Bates, 
who  represented  the  firm  of  Bolton  k  Watt.  Witness  and  those  with 
him  came  to  a  conclusion  as  to  the  cause  of  the  accident.  The  double 
funnel  casing  was  not  always  applied  to  other  steam  boilers.  The  fact 
of  the  wood-work  around  the  funnel  being  blown  away  led  witness  to 
see  the  cause  of  the  accident  without  the  drawings  or  explanations. — 
They  ascertained  that  the  funnel  was  double  for  40  feet  of  its  length, 
the  inside  one  being  6  feet  in  diameter,  and  the  outside  one  7  feet,  leav- 
ing a  space  of  6  inches  between  the  two  all  round.  The  water  was  con- 
tained between  the  two ;  the  explosion  took  place  about  half  way  down, 
near  the  lower  deck.  The  inner  casing  was  collapsed,  and  the  outer 
one  burst  out.  The  object  of  the  casing  was  to  prevent  the  water  being 
led  direct  to  the  boilers.  There  was  an  apparatus  provided  to  prevent 
any  excessive  pressure  accumulating  in  the  water-jacket.  This  appa- 
ratus consisted  of  a  "stand-pipe,"  which  was  carried  to  near  the  level 
of  the  top  of  the  funnel,  and  communicated  with  the  water-jacket,  con- 
stituting a  safety-valve.  Being  open  at  top,  as  soon  as  the  pressure 
increases  it  runs  out  of  the  "stand-pipe."  The  height  of  the  column 
of  water  regulated  the  pressure  in  the  jackets.    From  in(|uiry,  they 
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learned  that  the  feed-water  for  the  boiler  was  sent  direct  to  the  boiler, 
without  passing  through  tlie  funnel,  as  the  donkey-engines  did  not 
work  satisfactorily ;  one  of  them  being  disabled,  the  other  had  to  do 
the  work  of  two.  That  accounted  for  the  fact  of  the  communication 
between  the  boilers  and  the  casing  being  shut  off.  An  explosion  ought 
not  to  have  occurred  if  the  "stand-pipe"  was  in  operation.  Their  at- 
tention was  called  to  the  state  of  tlic  stand-pipe,  and  they  found  at  the 
bottom  of  it  a  plug  capable  of  being  turned.  It  was  shut  off,  leaving 
no  vent  for  the  steam  generated  in  the  case.  If  the  "stand-pipe"  had 
been  in  operation,  or  if  the  feed  was  continued  through  the  jacket,  the 
explosion  would  not  have  occurred.  The  steam  must  have  gone  on 
generating  till  the  cylinder  burst.  No  one  seemed  to  know  how,  when, 
or  by  whom  the  cock  was  shut.  Two  or  three  days  before  the  ship 
sailed,  the  "stand-pipe"  not  being  high  enough,  a  piece  was  added  to 
it,  so  that  up  to  that  time  the  cock  must  have  been  open.  It  was  sup- 
posed to  have  been  closed  by  some  workman  for  some  purpose,  and 
not  to  have  been  again  opened.  If  the  cock  had  been  taken  off,  the 
accident  could  never  have  happened.  The  cock  was  put  on  to  test  the 
cases  by  hydraulic  pressure,  and  had  not  been  removed.  The  cock 
could  not  have  been  closed  by  the  force  of  the  explosion,  or,  indeed, 
witness  could  not  conceive  the  accident  occurring. 

The  inquest  was  resumed  next  day,  Mr.  John  Scott  Russell  having 
come  from  London  to  be  present. 

Mr.  John  Dickson,  foreman  to  Mr.  Russell,  and  under  whose  superin- 
tendence the  machinery  of  the  paddle  engines  was  fitted,  was  also  pre- 
sent, and  Mr.  M'Lennan,  the  Chief  Engineer  of  the  Great  Eastern. 

The  Coroner  said  that,  on  tlie  opening  of  the  inquest,  he  at  once 
considered  that  it  was  a  case  which  ought  to  be  adjourned,  in  order 
that  the  Jury  might  have  the  assistance  of  some  of  the  surveyors  from 
the  Board  of  Trade.  He  had  accordingly  communicated  with  the  Board 
of  Trade,  and  received  a  letter  in  reply  the  previous  day,  which  stated 
that  it  was  impossible  that  Capt.  Robertson,  the  Surveyor-General, 
could  attend  the  inquiry  before  Saturday  next.  He  therefore  thought 
that,  under  those  circumstances,  it  would  be  most  advisable  that  the 
Jury  should  have  the  benefit  of  the  experience  of  -those  officers,  and, 
with  their  permission,  he  would  adjourn  further  proceedings  till  Sat- 
urday morning  at  nine  o'clock.  He  (the  Coroner)  trusted  that  both 
the  Company  and  Mr.  Scott  Russell  would  be  ready  on  that  occasion 
with  any  evidence  which  could  throw  the  smallest  light  upon  the  causes 
which  had  led  to  so  disastrous  an  accident. 

Mr.  Scott  Russell  said  that  it  would  be  proved  by  witnesses  that  the 
cock  of  the  valve  was  open  on  Tuesday,  and  when  the  vessel  left  the 
river  on  Wednesday. 

The  inquiry  was  then  adjourned  till  Saturday  morning. 

The  interest  evinced  by  the  public  in  this  part  of  the  country  in  all 
relating  to  the  ship  seems  as  great  as  ever.  Nearly  GOOO  persons  paid 
their  half-crowns  to  go  on  board,  and  promenaded  the  deck  all  day, 
defying  the  squalls  of  wind  and  rain  with  an  endurance  worthy  of  a 
better  cause. 
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The  repair  of  the  damages  inflicted  by  the  explosion  has  already 
commenced,  jNIr.  Scott  Rui^sell  having  contracted  to  restore  the  whole 
for  £  5000.  If  it  should  turn  out  that  either  of  the  forward  boilers  have 
been  injured,  £5000  will  scarcely  suffice  for  the  entire  restoration. — 
From  tlie  fact  of  there  having  been  no  escape  of  steam  from  either  of 
the  boilers  at  the  time  of  the  explosion,  when  there  was  a  pressure  on 
each  of  22  lbs.,  it  is  believed  that  they  have  escaped  without  material 
injury.  The  mere  joinery  of  the  cabin  fittings  and  the  redecoration  of 
the  grand  saloon  can,  and  doubtless  will,  soon  be  completed.  AVith  the 
ironwork,  however,  it  is  a  difl'erent  afiair.  All  this  must  be  executed 
in  London  from  the  working  drawings  of  the  vessel,  and  sent  down 
piece-meal  by  rail  to  Weymouth,  where  it  can  be  bolted  together  on 
board  the  ship.  Mr.  Scott  Russell's  contract  is  to  finish  the  whole  ship 
in  her  former  state  as  she  left  the  river,  within  three  weeks. 


Ketv  Action  of  Light. 

The  Abbe  Moigno  gives  us  still  a  new  and  curious  result  of  the  re- 
searches of  M.  Niepce  de  St.  Victor.  If  a  solution  of  starch  or  dex- 
trine be  subjected  to  the  action  of  solar  light  for  a  short  time,  (say  for 
a  quarter  of  an  hour,  if  there  be  but  a  very  small  quantity  of  matter) 
it  will  be  found  to  be  completely  changed  into  glucose,  (grape  sugar) 
whose  presence  is  easily  recognised  by  the  ordinary  reactions ;  and 
even  by  its  sweet  taste.  M.  Niepce  thinks  that  he  has  determined  that 
by  surrounding  the  bunches  of  grapes  in  the  early  part  of  autumn  by 
bags  of  white  paper  dipped  in  tartaric  acid,  not  only  their  ripening 
is  hastened,  but  the  quantity  of  sugar  which  they  contain  is  greatly 
increased.  Tartaric  acid  is  now  well-known  to  have  the  power  of  stor- 
ing up  the  light  in  the  condition  of  chemical  efficacy. 

Cosmos,  1st  July,  1859,  p.  12. 


Approximate  Quadrature  of  the  Circle. 

We  take  from  the  Cosmos  the  following  pretty  geometrical  construc- 
tion for  an  approximate  quadrature  of  the  circle : — 

Describe  the  given  circle,  and  let  A  B  be  a  diameter.  From  A  set  off 
the  quadrant  A  c,  and  from  c  set  off  in  the  same  direction  an  arc  A  C 
=  60°.  Bisect  the  chord  a  c  in  e;  and  from  A  draw  a  E,  and  prolong 
it  until  it  meets  the  circumference  in  F.  Then  will  a  F  be  the  side  of 
a  square  whose  area  is  approximately  equal  to  that  of  the  circle. 

The  difference  of  the  areas  is  about  ,„  ,_.• 

oi47 


The  Use  of  Soluble  Glass  for  Preventing  Combustion  of  Wood. 

The  English  government  have  caused  experiments  to  be  made  on 
wood  prepared  in  the  following  way :  first,  it  was  painted  over  with 
two  or  three  coats  of  a  feeble  solution  of  the  glass  (1  vol.  of  the 
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siropv  solution  to  3  of  -water).  The  wood  absorbs  this  freely.  When 
these  coats  were  nearly  dry,  a  coating  of  ordinary  whitewash  was 
given,  and,  when  this  again  was  nearly  dry,  it  was  fixed  by  a  stronger 
solution  of  the  soluble  glass  (2  vols,  of  sirop  to  3  of  water).  A  second 
application  of  this  will  not  be  necessary,  unless  the  whitewash  has 
been  too  thick. 

The  experiments  showed  that  wood  thus  prepared  is  almost  incom- 
bustible, and  that  it  does  not  scale  or  split  off  when  the  wood  becomes 
hot ;  rain  has  no  action  on  it ;  a  long  exposure  to  a  powerful  jet  of 
water  partially  washed  it  off.  One  pound  of  soluble  glass  was  suffi- 
cient for  a  surface  of  a  square  yard. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  tlic  Steamer  Be  Soto. 

Hull  built  by  Lawrence  &  Foulkcs.     Machinery  by  Moi'gan  Iron 
Works,  New  York.     Intended  service,  Xew  Orleans  and  New  York. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  aliove  the  spar  deck,  ,  .     252    feet. 

Breadth  of  tieam  at  midship  section,  .  38      "     8  inches. 

Floor  timber,  at  throat — molded,  IG  ins. — sided,  14  ins. 

Frames — apart  at  centres,  28  inches — strapped  with  dia- 
gonal and  double  laid  iron  straps,  4  x  f  inches. 

Depth  of  hold,  .  .  .       19     "     2     " 

"  to  spar  dock,  .  •  26     "     8     " 

Draft  of  water  at  load  line,      .  .  .        15     " 

Area  of  immersed  midship  section  at  this  draft,   530  sq.  ft. 

Tonnage,  custom-house,  .  16U0. 

Masts  and  rig — Brig. 

Excise. — Vertical  beam. 

Diameter  of  cylinder,    .  .  .  65  inches. 

Length  of  stroke,  .  ,  .       1 1  feet. 

Maximum  pressure  of  steam  in  pounds,  .     20. 

Cut-oft— half  stroke. 

Maximum  revolutions  per  minute,  .  18. 

Boilers. — Two — Single  return  llued. 

Length  of  boilers,                        .                          .  .27  feet. 

Breadth         "                   .                           .  .                      13     " 

Height          "          exclusive  of  steam  chimney,  .      10     *' 


Number  of  furnaces. 

(3  in  each.)  6. 

Breadth 

38  &  44     " 

Length  of  grate  bars,     . 

7     "     6     " 

Number  of  flues. 

36. 

Internal  diameter  of  flues, 

8,  10,  11, 

12,  13,  and  16  in. 

Length  of  flues. 

.  19  ft.  6  in.  and 

13     "     3     ' 

Diameter  of  smoke  pipe, 

6      •'     6     " 

Height 

32     " 

Description  of  coal, 

Anthracite. 

Padiile  Wheels. — 

Diameter, 

, 

30     « 

Length  of  blades,         . 

. 

9     " 

Depth 

. 

18     " 

Number         " 

26. 

C.  H.  H. 
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Proceedings  of  the  Stated  Monthly  Meeting,  Septcmher  15,  1859. 

"William  B.  Atkinson,  President  P.  T.,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  mijuites  of  the  last  meeting  were  read  and  approved. 

A  letter,  from  the  Mercantile  Library  Association,  of  the  City  of 
New  York,  was  read. 

Donations  to  the  Library  were  received  from  the  Institute  of  Actu- 
aries, London;  the  Commissioners  of.Patents,  Washington,  D.  C. ;  the 
Mercantile  Library  Association,  City  of  New  York ;  Profs.  J.  C.  Cres-  ' 
son  and  J.  F.  Frazer,  and  Messrs.  Jones,  White,  <fe  McCurdy,  and 
H.  P.  JM.  Birkinbine,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  August,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

The  Committee  on  Exhibitions  reported  that,  at  their  stated  meet- 
ing held  August  9th,  they  awarded  a  first  class  premium  to  Appleton, 
Tracy  &  Co.,  of  Philadelphia,  for  their  American  Watches,  and  to 
John  F.  Maschcr  of  Philadelphia,  for  his  Railway  Timing  Clock,  on 
the  reports  of  the  Committee  on  Science  and  the  Arts. 

Candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  (5)  proposed  at  the  last  meeting  were  duly  elected. 

A  number  of  photographic  views  of  the  extension  of  the  Philadel- 
phia Water  Works,  were  then  presented  by  H.  P.  M.  Birkinbine,  Esq. 

Mr.  P.  Shrciner  presented  his  patent  stove,  which  he  illustrated  by 
a  model  and  drawing,  and  explained  as  follows : — It  does  away  the 
objection  usually  made  to  iron  cylinders,  by  forming  air-tubes  out  of 
a  portion  of  the  cylinder,  and  causing  a  strong  current  of  air  to  pass 
along  the  cylinder  to  tlie  drums  placed  in  the  interior  of  the  furnace. 
This  is  perfectly  gas  tight  at  the  top,  and  by  an  increased  rush  of  cold 
air  through  the  tuljcs,  prevents  the  cylinder  and  drums  from  becoming 
red  hot,  thus  securing  a  more  healthful  heat.  By  retaining  in  a  cylin- 
der or  chamber  above  the  fire-pot,  and  taking  it  rapidly  out  of  the 
retainer,  by  the  introduction  of  cold  air  by  means  of  an  extra  cylin- 
der which  surrounds  the  retainer,  the  heat  is  prevented  from  escaping 
through  the  smoke-pipe,  but  is  distributed  through  the  apartments  of 
the  building.  The  smoke  and  gas  are  consumed  by  being  compressed 
or  forced  back  in  contact  with  the  fire.  The  gas  being  consumed,  one 
source  of  destruction  to  the  chimney  is  removed — the  formation  of 
sulphuric  acid  by  admixture  with  the  oxygen  of  the  air. 

He  also  showed  how  his  invention  radiated  the  heat  in  direct  lines 
from  all  parts  of  its  surface,  and,  by  being  encased,  produced  a  double 
air  heater.    An  ordinary  heater  with  but  capacity  sufficient  to  heat 
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one  room,  by  his  improvement,  can  be  increased  in  heating  power  so 
as  to  produce  sufficient  to  heat  an  additional  room  of  equal  dimensions 
above.  He  claims  a  great  saving  of  fuel,  and  freedom  from  dust  ia 
the  room  in  which  it  is  placed. 

It  is  equally  advantageous  for  cooking  purposes,  but  want  of  time 
has  prevented  the  inventor  from  furnishing  models  elucidating  all  its 
advantages. 

One  has  been  ordered,  and  is  now  being  prepared,  for  the  State 
Normal  School  at  Millersville,  Lancaster  County. 

Mr.  Raif  exhilnted  a  small  model  of  a  machine  to  print  the  names 
of  subscribers  on  newspapers,  &c.  It  is  a  series  of  type  boxes  on  an 
endless  band ;  and,  by  depressing  a  lever,  the  letters  are  inked,  and 
the  paper  brought  up,  printed  and  pushed  off,  ready  for  the  next. 

Mr.  I.  N.  Coffin  exhibited  a  Batchelder's  Lamp  for  burning  coal  oils 
without  a  chimney,  for  which  he  obtained  a  patent  Dec.  28,  1858.  He 
stated  that  this  lamp  is  designed  for  burning  all  kinds  of  coal  oils 
without  employing  the  common  glass  chimney,  and  thus  avoiding  the 
expense  of  their  breaking  and  the  inconvenience  of  the  lamp  getting 
out  of  order  from  that  cause,  and  also  to  obtain  the  greatest  amount 
of  illumination  from  the  combustion  of  a  given  amount  of  oil.  The 
invention  consists  in  the  use  of  tapers  or  wick  tubes,  placed  below  and 
on  both  sides  of  a  flat  wick  tube  or  main  illuminating  burner,  in  com- 
bination with  a  suitable  cap,  thus  supplying  sufficient  oxygen  com- 
pletely to  burn  the  oil  without  a  chimney,  and  also  without  raising 
the  cap  so  as  to  obscure  a  large  portion  of  the  flame.  The  lower  part 
of  the  cap  is  screwed  upon  the  lamji  in  the  usual  manner.  Above  this 
is  a  reticulated  ring  for  the  purpose  of  admitting  air  under  the  wick 
cap,  which  is  slotted  at  the  top  to  fit  a  flat  wick.  This  ring  is  remov- 
able for  the  ptirpose  of  cleaning.  By  the  contraction  of  the  cap  near 
the  top,  the  air  is  concentrated  upon  the  flame.  Into  the  lower  part 
of  the  cap  are  inserted  the  usual  wick  tube,  and  likewise  two  very 
small  and  short  wick  tubes.  By  this  arrangement,  the  lamp  when 
trimmed  and  lighted,  has  a  stronger  draft  on  account  of  the  tapers 
in  the  short  tubes ;  consequenth^  the  outer  cap  may  be  lowered  upon 
the  main  wick  tube,  so  that  the  illuminating  flame  is  almost  entirely 
above  the  cap.  In  other  lamps  where  the  draft  is  to  be  produced  by 
the  wick  cap  alone,  it  is  necessary  to  elevate  this  cap  so  as  to  give 
a  considerable  volume  of  heated  air  in  the  upper  part  of  the  cap,  in 
order  to  create  sufficient  draft;  but  this  elevation  of  the  cap  obscures 
more  of  the  flame  and  lessens  the  illuminating  power  of  the  lamp. 
On  the  contrary,  by  the  use  of  the  small  draft  lights,  the  top  of  the 
cap  may  be  adjusted  about  half  an  inch  lower  upon  the  illuminating 
burner  without  causing  the  lamp  to  smoke ;  consequently  it  is  practi- 
cable to  secure  a  greater  illuminating  power  from  a  given  amount  of 
oil,  and  to  dispense  altogether  with  glass  chimneys,  which  are  liable 
to  break,  difficult  to  keep  clean,  and  otherwise  objectionable.  For 
further  information,  letters,  or  orders  for  the  lamp,  or  for  County  or 
State  rights  of  the  patent,  may  be  addressed  to  Isaac  N.  Coffin,  care 
of  Dr.  William  B.  Atkinson,  No.  215  Spruce  Street,  Philadelphia. 
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Description  of  a  Magnetic  Apparatus  for  adding  Adhesive  Force  to 
the  Driving  Wheels  of  Locoinotives.  By  Edward  W.  Serrell, 
Civil  Engineer. 

Almost  all  locomotives  that  have  been  built  heretofore,  have  an  ex- 
cess of  steam  power  over  their  adhesion,  and  where  this  is  not  the  case, 
the  great  weight  that  necessarily  ensues,  in  some  cases  amounting  to 
several  tons  beyond  what  is  required  for  the  proper  strength  of  the 
parts,  is  not  only  an  unnecessary  load  to  carry  every  mile  that  the 
engine  travels,  but  is  so  much  dead  weight  producing  impact  by  which 
the  track  and  bridges,  and  in  fact  the  whole  superstructure  is  sooner 
or  later  destroyed. 

The  difficulties  railway  companies  experience  are  manifold  from 
the  use  of  heavy  engines.  Not  only  the  track  is  destroyed,  and  the 
bridges  impaired,  but  the  machinery  itself  more  readily  wears  out  its 
own  parts  by  their  great  weight,  and  much  more  lubricating  mate- 
rial is  required  ;  but  railway  managers  find  themselves  forced  between 
the  two  horns  of  a  dilemma ;  for  if  they  use  light  engines,  there  is  not 
adhesion  sufficient  to  draw  the  heavy  loads  necessary  to  a  profitable 
business ;  while  if  heavy  machinery  is  employed,  it  works  its  own 
destruction  and  that  of  the  track  on  which  it  moves. 

The  destruction  of  superstructure  due  to  locomotives  of  great  weights 
has  been  carefully  computed  by  the  learned  commissioners  appointed 
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by  the  States  of  New  York  and  Massacliusetts,  and  by  several  otlier 
emiiieut  engineers,  among  whoQi  may  be  mentioned  my  friend  William 
Raymond  Lee,  who  has  accomplished  much  to  put  this  important  ques- 
tion in  its  true  light,  as  has  also  Mr.  McAlpine  and  Charles  B.  Stuart, 
and  others,  and  it  has  been  found  that  the  depreciation  from  this  cause 
amounts  to  upwards  of  $2(3,000,000  per  annum  in  the  United  States 
alone. 

Appreciating  these  difficulties,  I  went  to  work  to  see  what  could  be 
done  to  remedy  them,  believing  that  science  and  experience  combined 
could  surely  correct  such  grave  errors,  as  there  must  be  in  a  system 
that  resulted  so  destructively  to  its  own  best  interests,  and  to  this  end 
I  drew  upon  the  intelligence  of  all  my  good  friends  in  this  country, 
Canada,  England,  France,  and  Germany. 

The  replies,  without  exception,  were,  "  You  must  increase  the  adhe- 
sion of  the  driving  wheels  without  adding  weight  to  the  engine."  This 
was  known  to  be  necessary;  but  how  to  do  it  was  the  difficulty;  and 
although  some  encouraged  the  hope,  and  others  suggested  the  belief 
that  it  could  be  accomplished  by  various  mechanical  contrivances; 
nothing  was  proposed,  however,  that  had  not  before  been  tried,  and  1 
was  about  to  give  up  the  investigation  of  the  matter,  and  consider  the 
case  as  one  of  those  inevitable  troubles  that  surround  every  thing  in 
aomo  form,  when  reading  the  researches  of  my  friend,  the  eminent 
philosopher.  Dr.  Henry,  I  was  led  to  suppose  that  magnetism  in  some 
way  might  come  to  the  rescue. 

I  was  aware  that  attempts  had  been  made  in  England  to  render  the 
driving  wheels  permanently  magnetic,  and  that  the  engineers  of  the 
Chemins  De  Fcr  Du  JVord,  in  France,  had  tried  various  forms  of  electro- 
magnetic helices,  but  all  these  attempts  had  proved  failures.  I  there- 
fore set  about  making  inquiries  in  this  direction,  from  those  best  in- 
formed in  that  branch  of  physical  science  to  which  this  subject  belongs. 
I  met,  however,  with  little  to  hope  from,  perhaps,  because  of  the  pre- 
conceived idea,  in  one  sense  true,  that  a  ring  could  not  be  magnetized  ; 
but  struggling  on,  as  one  trying  to  find  his  way  in  an  unknown  place 
in  the  dark,  and  success  has  at  last  crowned  the  effort. 

The  apparatus  consists  of  a  helical  coil  of  copper  wire  or  some  other 
proper  electrode  placed  transversely  to  the  wheel  and  around  the  lower 
segment,  in  such  manner  that  the  wheel  may  revolve  freely  within  it 
without  at  any  point  coming  in  contact  with  it.  The  helix  is  sustained 
in  any  convenient  way  to  the  frame  of  the  engine,  and  consists  in  the 
experiments  tried  of  about  300  turns  of  No.  8  copper  wire,  insulated 
with  cotton  and  marine  glue. 

One  peculiar  feature  of  the  helix  is,  that  it  is  a  segment  struck  from 
a  radius  of  the  diameter  of  the  wheel,  which  was  found  to  be  necessary 
in  order  that  the  greatest  magnetic  effect  might  coincide  with  the  point 
of  contact  between  the  wheel  and  rail. 

My  first  battery  consisted  of  sixteen  Groves  cells,  so  moilified  that 
they  would  not  stop  by  the  motion  of  the  engine;  each  cell  had  about 
300  inches  of  zinc  surface,  and  corresponding  opposites  of  platinum 
and  carbon,  and  the  cells  were  connected  in  sets  of  eight  for  quantity 
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— zinc  to  zinc,  &c.  My  present  batteries  are  a  modification  of  Smees 
and  Chester's,  which  are  found  to  be  much  more  convenient. 

Ejthis  arrangement,  with  the  ordinary  thickness  of  tire,  the  Tvheel 
is  so  magnetized  as  to  enable  the  engine  to  exert  its  whole  steam  capa- 
city. With  two  out  of  four  drivers  magnetized,  of  the  engine  '■'■Anthra- 
cite," of  the  Fitchburg  company,  it  was  found  that  there  was  an  in- 
creased adhesion  of  the  wheels,  and  consequently  of  the  traction  of 
the  engine,  of  over  75  per  cent.  The  steam  capacity  of  the  engine 
being  nearly  double  its  adhesion  without  magnetism,  enabled  me  to 
use  the  whole  of  the  magnetic  cflect. 

I  am  indebted  to  Mr.  0.  D.  Vormus,  of  Boston,  for  very  important 
aid  in  the  experimentations,  the  troubles  and  diiSculties  attending 
which  I  shall  not  weary  you  with. 

The  engine  ^'■Lebanon"  of  the  Central  Railway  of  New  Jersey,  has 
two  helices  of  288  turns  of  No.  8  copper  wire,  on  the  front  pair  of  the 
four  driving  wheels,  which  are  four  and  a  half  feet  in  diameter,  and 
the  battery  is  made  in  four  cells,  each  having  twenty  square  feet  of 
zinc  surface,  and  eighteen  feet  of  silvered  lead  coated  with  platinum, 
sulphuric  acid,  (HO.  SO3,)  1,  water  12  is  used  to  excite  action,  and  the 
battery  is  connected  for  intensity.  I  am  now  preparing  a  magneto- 
electric  machine  to  produce  the  electric  current,  hoping  to  dispense 
with  the  use  of  the  battery  altogether,  and  if  successful,  the  entire 
arrangement  will  be  mechanical  and  independent  of  chemical  appa- 
ratus. Some  of  the  engines  of  the  Central  Koad  of  New  Jersey,  and 
the  Erie  Railroad  of  New  York,  have  from  three  to  five  tons  dead 
weight  of  cast  iron,  that  can  be  taken  oft',  and  has  been  put  on  to  give 
adhesion,  and  is  otherwise  useless. 

This  arrangement  not  only  saves  the  great  additional  useless  weight 
carried,  and  which  is  so  detrimental  to  the  superstructure,  but  ena- 
bles the  engine  to  ascend  high  grades.  With  a  model,  an  ascent  of  a 
plane  of  300  feet  to  the  mile  is  readily  made  when  the  wheels  are  mag- 
netized. The  same  model  will  not  go  up  a  grade  of  eighty  feet  to  the 
mile  without  magnetism,  because  the  wheels  slip.  The  model  is  merely 
illustrative,  and  is  capable  of  carrying  about  two  hundred  pounds. 

The  following  is  the  test  applied  to  the  Anthracite: 

Engine  chained  up. 

Slipped  wheels  on  clean  track  in  good  condition;  circumstances 
every  way  favorable  to  traction,  without  magnetism,  50  lbs.  steam  to 
the  inch. 

All  the  conditions  alike  and  two  wheels  magnetized,  slipped  with 
88  lbs.  of  steam  per  square  inch;  slippery  track,  19  lbs.  less  steam  to 
the  inch,  without  magnetism  ;  same  conditions,  with  magnetism,  re- 
quired 35  lbs.  steam  to  the  inch. 

The  engine  weighed  22  tons  net,  and  the  additional  traction  pro- 
duced by  the  magnetism  was  equal  to  IT  tons  of  dead  weight,  but  did 
not  weigh  any  thing. 

The  '■^Lebanon'  drew  a  coal  train  on  a  slippery  rail  equal  to  that 
which  was  being  moved  by  anotlier  engine  that  weighed  about  fifteen 
tons  more,  and  both  starting  together,  the  Lebanon  kept  out  of  the 
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"way  of  the  other  for  some  forty  miles  or  more,  when  a  leak  occurrinn; 
in  the  fire-box,  suiEcient  steam  could  not  be  made  to  turn  the  ■(vhecls, 
and  eight  of  the  cars  had  to  be  taken  off.  The  train  had,  however, 
previously  passed  the  heaviest  summits  of  the  road. 


Suhmarine  EUctro-telegrapldc  Experiments.* 

We  Tvere  invited  last  week  to  witness  some  interesting  Experiments 
on  the  Patent  Caoutchouc  Telegraphic  Insulator,  at  Messrs.  Silver-  & 
Co.'s  Establishment  at  North  Woolwich.  Mr.  West,  inventor  of  the 
India  rubber  covered  wire,  conducted  the  experiments,  and  gave  an  ac- 
count of  his  researches  in  connexion  with  the  process.  As  long  ago 
as  1838  he  commenced  using  india  rubber  for  insulating  wires.  lu 
1845  he  entered  into  an  arrangement  with  Sir  Joseph  Paxton,  Mr. 
Charles  Dickens,  and  other  gentlemen,  to  lay  down  a  submarine  cable 
between  Franco  and  England,  on  the  caoutchouc  insulating  principle ; 
but,  although  the  sanction  of  the  English  Government  was  obtained  to 
the  undertaking,  that  of  the  French  Government  was  withheld  for  so 
long  a  period  as  to  render  it  impossible  to  carry  it  out  at  that  time. 
But  in  184G  a  portion  of  the  cable  which  had  been  made  by  Mr.  West 
to  lay  down  across  the  Channel  was,  with  the  consent  of  the  Lords  of 
the  Admiralty,  submerged  in.  Portsmouth  harbor,  and  a  letter  was 
read  from  Mr.  Hay,  the  chemical  referee  and  lecturer  attached  to  the 
dock-yard,  dated  May  25,  1859,  in  which  Mr.  Hay  states  that,  not- 
Avlthstanding  that  the  cable  in  question  has  been  in  constant  use,  ex- 
posed in  places  to  the  sun,  strained  over  rough  stones,  frequently  coiled 
and  uncoiled,  and  treated  very  roughly,  the  insulation  is  now  quite 
perfect,  although  thirteen  years  have  elapsed  since  it  was  laid  down. 
A  portion  of  this  cable  was  exhibited.  Mr.  AVest's  improvements,  for 
which  he  has  taken  out  a  patent,  consist  in  manipulating  and  apply- 
ing the  india  rubber.  In  consequence  of  this  substance  not  becoming 
plastic  at  a  low  temperature,  it  is  impossible  to  draw  it  on  the  wire 
like  maccaroni  or  gutta  percha ;  it  is,  therefore,  wound  spirally  round 
it ;  but  as  caoutchouc  is  not  homogeneous,  and  the  want  of  cohesion 
in  the  overlapping  would  render  it  liable  to  the  permeation  of  water, 
Mr.  West  was  under  the  necessity  of  inventing  a  method  of  overcom- 
ing this  defect.  The  experiments  testified  that  he  has  perfectly  suc- 
ceeded, and  specimens  of  his  cable,  which  were  exhibited,  showed  that 
the  india  rubber  is  rendered  perfectly  solid  and  homogeneous.  The 
quick  and  easy  manner  in  which  it  can  be  repaired  in  case  of  abrasion 
or  cutting  is  another  great  advantage  of  his  process,  while  experimenls 
showed  that  the  electric  fluid  is  transmitted  without  lateral  loss,  there- 
by rendering  the  use  of  batteries  of  great  power  unnecessary.  It  has 
been  ascertained  that  india  rubber  insulates  ten  times  better  than 
caoutchouc,  which  is  too  porous  to  admit  of  perfect  insulation.  Cari? 
must  be  taken,  however,  to  use  the  Para  caoutchouc,  as  that  deriveil 
from  the  East  Indies  is  of  an  inferior  quality  and  becomes  "  treacley," 

^  From  the  Loud.  AtheDfcum,  Juue,  1859. 
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and  consequently  unfit  to  act  as  a  good  insulator.  Careful  experiments 
made  to  test  the  resistance  of  the  india  rubber  covered  wire  to  great 
atmospheric  pressure,  showed  that  with  a  pressure  of  1300  atmo- 
spheres, equivalent  to  between  two  and  three  times  that  of  the  great- 
est depth  of  the  Atlantic,  insulation  remained  perfect.  Mr.  West 
stated  that  the  object  of  the  Messrs.  Silver  was  to  invite  public  atten- 
tion to  their  production,  with  a  view  to  having  the  most  searching  in- 
vestigation into  its  merits, — not  dogmatically  putting  it  forth  as  a 
perfect  invention,  but  seeking  to  elicit  by  the  most  open  and  unre- 
served exposition  of  its  qualities,  the  truth  with  regard  to  its  capabili- 
ties. The  importance  of  the  subject  cannot,  indeed,  be  overestimated 
— particularly  at  this  period,  when  the  convulsed  state  of  the  Conti- 
nent has,  within  the  last  few  days,  led  Government  to  decide  on  lay- 
ing down  a  submarine  telegraph  between  England  and  Gibraltar. 
Successes  have  been  achieved  by  gutta  percha,  while  on  the  other 
hand,  great  losses  have  occurred.  The  successes  have  only  been  on 
short  lines,  while  the  reverses  have  been  on  long  lines,  and  experience 
seems  to  show  that  after  a  few  years'  use  caoutchouc  deteriorates  so 
sensibly  as  to  be  no  longer  a  perfect  insulator. 


A  Coincident  Period  in  American  Statistics.* 
By  adding  successively  a  cipher  or  ciphers,  the  figures  "29,63G" 
will  express  the  present  ( 1st  July,  1859 )  sum  of  the  railroads,  post 
routes,  territorial  extent  and  population  of  the  United  States.     Thus 
we  have  approximately : 

Miles  of  railroad,  .                 •                 .             29,636 

Miles  of  post-route,      .  .                   .                     296,360 

Square  miles  of  territory,  .                  .                   .        2,963,600 

Mouths  in  population,  .                 .               29,636,000 

— facts  exhibiting  in  their  representative  numbers  a  progression  equiva- 
lent to  our  dollar,  dime,  cent  and  mill  system  of  money;  and  emi- 
nently typical  of  American  "go-aheadativeness,"  which  abhors  to  do 
anything  by  halves.  Such  a  concurrence  of  arithmetical  idiosyncracies 
may  never  again  occur,  and  never  will  unless  our  "fillibusters"  suc- 
ceed in  enlarging  "the  area  of  freedom  "  in  a  ratio  commensurate  with 
the  expansion  of  our  population  and  the  development  of  our  means  of 
internal  communication. 

*  From  the  Jour,  of  the  American  Geographical  and  Statistical  Society,  July,  1859. 


The  Hydraidic  Lift  at  the  Victoria  Bocks.*  Invented  by 
Mr.  Edwin  Clark. 
On  Wednesday,  the  27th  of  July,  many  who  arc  interested  in  the 
progress  of  science  had  the  pleasure  of  seeing  in  successful  operation 
at  the  Victoria  Docks  Mr.  Edwin  Clark's  method  of  ship-lifting,  which 
appears  likely  to  supersede  the  graving  dock  for  many  purposes.  Mr. 
Clark's  apparatus  consists  of  a  series  of  thirty-two  upright  hydraulic 

*from  the  Lond.  Mechanics'  Magazine,  August,  1^^-^. 
25* 
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rams,  of  ten  inches  in  diameter,  placed  in  a  water-waj  in  two  lines  of 
sixteen  each,  far  enough  apart  to  admit  of  a  ship  of  any  burden  pass- 
ing between.  Each  ram  is  fitted  with  a  cross-head  of  wrought  iron, 
and  the  cross-heads  are  supplied  with  long  straps,  to  the  lower  end  of 
which  are  connected  girders  extending  across  from  row  to  row.  These 
girders,  when  the  rams  are  down,  are  of  course  at  the  bottom  of  the 
water.  The  pontoon,  on  which  the  ship  is  raised,  is  formed  of  wrought 
iron  plate,  strongly  ribbed,  the  length  and  depth  of  which  varies  ac- 
cording to  the  size  of  the  ship  it  is  intended  to  lift.  This  pontoon  is 
open  at  the  top,  and  is  of  sufficient  buoyancy,  when  empty,  to  support 
a  vessel  of  very  large  tonnage.  It  is  fitted  with  screw  valves  for  ad- 
mitting the  water,  so  that  in  a  very  short  time,  when  placed  in  posi- 
tion,'it  can  be  lowered  down  upon  the  cross  girders.  The  rams  are 
fed  by  a  50  Bj.  engine,  which  is  fitted  with  twelve  hydraulic  pumps, 
l|th  in.  diameter,  and  2  ft.  stroke,  working  at  18  strokes  per  minute, 
and  the  pipes  from  these  pumps,  before  branching  off  to  the  rams, 
communicate  with  a  series  of  valves  arranged  in  a  place  built  for  that 
purpose  close  to  the  lift.  By  means  of  eccentrics,  which  close  the 
valves,  any  one  of  the  rams  can  be  disconnected  at  will  from  the  sup- 
ply, so  that  should  one  of  the  pipes  burst,  no  danger  can  accrue  to  the 
ship,  and  the  lifting  process  can  be  completed  without  delay. 

At  half-past  1  o'clock  on  Wednesday,  the  27th,  the  pontoon  being 
placed  in  position  upon  the  girders,  it  was  first  filled  and  then  lowered 
to  the  bottom  of  the  water.  After  this  the  Jason,  a  ship  of  about 
1000  tons  burden,  was  warped  in,  and  having  been  fixed  in  position 
by  means  of  ten  sliding  blocks,  which  were  pulled  into  contact  with 
the  sides  and  bottom  by  means  of  chains  brought  above  the  water  line, 
the  engine  was  set  to  work,  and  the  whole  mass  rose  gradually  out  of 
the  water  at  a  speed  of  one  foot  in  three  minutes.  As  the  pontoon 
came  above  the  surface,  it  relieved  itself  of  the  water  it  contained, 
and  the  valves  being  then  closed,  the  buoyancy  of  the  saucer  itself 
supported  the  ship  in  a  perfectly  steady  and  satisfactory  manner.  The 
whole  operation,  from  the  beginning  to  the  end,  extended  over  the  space 
of  Ij^  hours,  and  the  dead  weight  lifted,  including  the  pontoon,  was  al- 
together above  1600  tons.  There  are  four  pontoons  constructed,  and 
others  in  course  of  construction,  which  when  raised  in  this  manner, 
and  floated,  are  to  be  towed  with  their  burden  into  shallow  bricked 
recesses  provided  for  that  purpose,  so  that  the  hydraulic  power  can  be 
continuously  applied  for  raising  purposes.  During  an  entertainment 
which  followed  the  experiment,  or  rather  the  operation,  Mr.  Edwin 
Clark  laid  before  his  audiende  a  clear  and  concise  description  of  his 
invention,  and  the  obstacles  he  had  had  to  contend  with  in  bringing 
it  to  its  present  state  of  perfection. 

The  engraving  No.  1  shows  a  cross  section  of  the  lift,  with  a  ship 
in  the  act  of  being  raised.  A  A  are  two  of  the  columns  in  which  the 
rams  arc  placed  ;  B  shows  one  of  the  cross  girders  ;  c;  the  end  of  the 
pontoon ;  o  D,  two  of  the  sliding  blocks  for  steadying  the  ship  ;  and 
E  E  are  two  double  purchase  crabs  for  raising  weights,  and  lifting  the 
rams  when  required.  These  can  be  run  about  any  where  upon  the  top 
platforms,  and  are  very  useful  adjuncts. 


Hydraulic  Lift  at  the  Victoria  Bocks. 
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Engraving  No.  2  is  a  section,  in  detail,  of  one  of  the  columns,  show- 
ing the  ram,  -ivhich  is  lettered  A,  the  cross-head  B,  the  side  rods  c  c, 
and  the  cap  plate  D.    It  will  be  noticed  that  the  hydraulic  cylinder 


containing  the  ram  rests  upon  a  block  of  concrete,  which  fills  up  the 
inside  of  the  column  to  the  required  height. 
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It  will  be  needless  for  us  to  say  mucli  more  upon  the  subject  of  Mr. 
Clark's  invention.  Its  superiority  over  the  old  graving  dock  for  many 
purposes  is  sufficiently  manifest.  Instead  of  a  vast  outlay  upon  ex- 
cavations, masonry,  and  elaborate  machinery  in  each  instance,  on^  hy- 
draulic lift  will  do  the  work  of  any  number  of  graving  docks ;  and 
the  only  expense,  beyond  the  first  outlay,  is  providing  an  adequate 
number  of  pontoons  for  the  work,  and  water  space  of  any  kind  beyond 
three  feet  deep  for  floating  them  in. 


Steam  Engineering  in  1859.* 

Introductory. — No  apology  is  required  for  calling  attention  to  the 
present  state  of  steam  engineering,  especially  when  it  is  a  well-known 
fact  that,  at  no  previous  period  has  there  been  a  greater  spirit  of  in- 
quiry respecting  the  duty  that  sbould  be  realized  from  the  steam  en- 
gine than  at  the  present  time ;  indeed,  it  may  be  said,  that  among 
engineers  themselves,  there  is  a  decided  feeling  of  dissatisfaction  on 
this  point. 

The  following  observations  are  entirely  of  a  general  character,  pre- 
paratory to  a  consideration  of  details,  and  they  are  intended  to  refer 
to  what  has  been  done,  what  is  being  done,  and  what  can  be  done;  also 
liow  far  the  present  state  of  steam  engineering  will  compare  with  the 
days  and  deeds  of  Watt,  after  crediting  him  with  the  mechanical  im- 
provements of  nearly  a  century. 

In  17G9,  James  Watt  specified  his  three  great  inventions: — separate 
condenser;  encasing  the  working  cylinder  with  steam  or  other  source 
of  heat,  to  prevent  premature  condensation  ;  and  employing  the  ex- 
pansive action  of  steam. 

The  title  of  this  specification  was,  "  A  Method  for  Lessening  the  Con- 
sumption of  Fuel  in  Fire-engines."  The  inventions  were  not  merely  me- 
chanical improvements,  but  they  were  the  development  of  the  principle 
on  which  Watt  based  all  his  hopes  of  economy — namely,  that  heat  is 
THE  SOURCE  01'  ALL  POWER  IN  STEAM ;  and  his  aim  was  to  prevent  all 
needless  and  premature  condensation,  and  consequent  loss  of  power. 

His  correspondence  also,  and  the  nature  of  the  inventions  referred 
to,  prove  his  belief  that  heat  is  the  mainspring  of  the  steam  engine. 
The  truth  and  correctness  of  that  belief  have  been  fully  manifest  in 
the  experience  of  the  period  that  has  elapsed  since  1769. 

Previous  to  Watt's  inventions,  when,  in  Newcomen's  engines,  the 
condenser  was  the  working  cylinder  itself,  the  waste  heat  in  this  de- 
fective system  amounted  to  more  than  three-fourths  of  the  total  steam 
generated;  and  when  to  that  waste  were  added  other  losses  incidental 
to  the  generation  and  working  of  the  steam  in  a  defective  machine, 
the  result  realized  was  a  mere  fraction  of  the  power  represented  in 
the  combustion  of  the  fuel. 

Watt's  first  invention  of  the  separate  condenser  lessened  the  waste 
condensation  to  a  great  extent ;  his  second  invention  of  encasing  the 
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working  cylinder  with  steam,  &c.,  was  only  an  extended  application  of 
the  principle  of  the  first ;  and  his  third  invention  of  using  the  expan- 
sive action  of  steam,  could  only  be  applied  with  success  in  combination 
with  the  other  two :  indeed,  they  are  such  a  united  trio  that,  in  con- 
densing engines,  neither  can  be  dispensed  with  without  involving  a 
considerable  loss  of  effect,  even  when  working  with  steam  of  only  at- 
mospheric pressure. 

It  is  not  a  doubtful  but  a  well  proved  fact,  that  steam  cannot  be  de- 
prived of  its  temperature,  without  a  proportionate  loss  of  its  pressure; 
it  is  also  a  well  known  fact,  when  steam  of  a  certain  temperature,  say 
250°,  is  brought  into  contact  with  iron,  wood,  or  air,  having  a  tem- 
perature of  say  80°  only,  there  is  a  constant  action  going  on  propor- 
tionate to  the  conducting  powers  of  the  low  temperature  material,  by 
which  the  steam  is  deprived  of  a  portion  of  its  heat  and  pressure,  and 
the  loss  thereby  increases  rapidly  with  the  diflurence  between  the  two 
temperatures. 

As  a  homely  illustration  on  this  point,  we  may  refer  to  the  effect  of 
different  temperatures  in  the  case  of  the  human  body  and  the  atmo- 
sphere in  which  it  may  exist.  In  the  human  body,  the  average  tem- 
perature is  90°,  and  we  find  that  we  cannot  remain  in  a  surrounding 
temperature  of  32°  without  losing  a  considerable  portion  of  our  sen- 
sible heat. 

The  amount  of  the  loss,  by  conduction  and  radiation,  in  the  steam 
engine,  is  dependent  on  many  circumstances.  It  is  enough  at  present 
to  draw  attention  to  the  fact  that  there  is  a  loss,  and  that  a  consider- 
able one. 

To  the  appreciation  of  the  importance  of  preserving  the  heat  in 
steam  intact,  was  due,  to  a  great  extent.  Watt's  success  as  an  improver 
of  the  steam  engine,  and,  whenever  such  preservation  is  neglected,  loss 
and  partial  failure  are  inevitable. 

It  is  not  assumed  that  any  new  ideas  or  facts  are  developed  in  the 
preceding  remarks;  they  are  only  intended  to  direct  attention  to  those 
true  principles  of  economy  in  the  development  of  steam  power,  with- 
out which  that  economy  is  impossible,  and  one  reason  for  referring  to 
what  may  be  termed  first  principles  is,  that  we  may  have  to  trace  pre- 
sent defects  to  their  neglect. 

There  must,  of  necessity,  be  a  difference  between  the  results  of  theo- 
retical calculation  and  those  of  practical  experiment,  but  it  is  not  a 
necessity  that  the  amount  of  that  difference  should  average  more  in 
1859  than  in  the  days  of  Watt,  after  crediting  him  with  the  advan- 
tages of  mechanical  construction  we  now  possess. 

It  is  to  be  feared  that  these  mechanical  advantages  are  more  than 
counterbalanced  by  neglect  of  the  true  principles  of  economy  in  the 
use  of  steam,  and  that  we  are  utilizing  a  smaller  per  centage  of  the 
total  power  of  steam  than  Watt  himself. 

In  these  introductory  remarks  we  shall  not  refer  to  certain  sources 
of  loss  in  the  generation  of  steam,  or  to  those  arising  from  the  diffi- 
culty of  utilizing  the  heat  in  the  condensed  or  exhausted  steam;  these 
will  be  referred  to  on  a  subsequent  occasion. 
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We  may  fairly  compare  the  duty  of  the  steam  engine,  as  improved 
by  Watt  in  ITG'J,  with  the  average  duty  realized  by  steam  engines  now 
in  general  use;  and  we  will  only  notice  exceptive  cases  when  they  prove 
that  an  increased  duty  is  both  possible  and  practicable. 

There  are  three  separate  classes — the  professional,  manufacturing, 
and  the  purchasing — immediately  interested  in  the  construction  of  a 
steam  engine,  each  of  which  has  its  own  particular  influence. 

The  professional  engineer  is  comparatively  of  a  late  creation,  and  bis 
influence  is  quite  subservient  to  that  of  the  manufacturer  or  the  pur- 
chaser ;  his  position  and  success  in  life  are,  to  a  great  extent,  depend- 
ent upon  bis  opinions  being  somewhat  in  advance  of  the  age,  and  if 
be  unites  a  fair  amount  of  scientific  knowlege  with  sound  practical  ex- 
perience, he  will  not  encourage  the  perpetuation  of  unsound  and  de- 
fective engineering;  his  responsibility  and  power  are  at  present  very 
limited,  and  it  would  be  unjust  to  blame  him  for  departures  from  true 
principles,  when  such  have  been  the  result  of  circumstances  over  which 
he  had  no  control. 

The  manufacturing  engineer  has  to  satisfy  the  claims  of  what  are 
too  often  opposite  and  conflicting  interests.  On  the  one  hand  he  is  sup- 
posed to  supply  the  market  with  the  best  description  of  steam  engines, 
and  on  the  other  he  has  to  make  money,  and  avoid  what  may  be  called 
needless  expenditure  in  producing  his  goods;  he  is  also  influenced  by 
the  opinions  and  requirements  of  his  customers. 

Now  it  does  not  follow  that  in  manufacture  the  cheapest  is  the  lest; 
on  the  contrary,  it  is  too  often  the  other  way,  for  it  is  well  known,  to 
produce  an  article  at  a  cheap  rate,  and  make  the  sale  of  it  profitable, 
repetition  must  be  encouraged,  and  alteration  avoided. 

To  take  an  instance:  in  manufacturing  a  steam  engine  a  certain  out- 
lay is  required  for  patterns,  and  when  it  is  purchased  at  the  market 
price  for  engines  of  a  certain  class  and  size,  in  a  general  way,  that 
price  is  not  affected  by  the  cost  of  the  patterns ;  but  it  is  of  every  con- 
sequence to  the  manufacturer,  as  a  matter  of  profit  or  loss,  whether 
that  cost  is  debited  to  one  engine  or  to  twenty ;  it  follows,  therefore, 
that,  in  this  instance,  there  is  in  the  process  of  manufacturing  steam 
engines  a  great  inducement  to  repetition,  in  opposition  to  the  more  im- 
portant demand  for  improvements  tending  to  economy  and  general  efli- 
ciency.  And  we  may  add,  there  is  little  hope  of  an  immediate  change 
in  a  system  that,  unfortunately,  opposes  such  a  strong  barrier  to  real 
improvements,  for  the  reason  that  a  manufacturer  will  not  ruin  himself 
to  benefit  his  customer. 

We  must  look  to  the  increasing  intelligence  among  the  purchasers 
and  users  of  steam  power  for  the  change  required,  the  influence  exer- 
cised in  the  production  and  quality  of  steam  power  by  the  third  or 
purchasing  class  being  greater  tluui  is  generally  supposed.  The  man 
who  holds  the  purse-strings  is  the  man  of  influence,  and  the  engineer- 
ing character  of  the  manufacturer  has  been,  and  always  will  be,  greatly 
changed  and  modified  by  that  of  the  purchaser. 

Such  a  state  of  depressed  improvement  is  not  to  be  submitted  to 
without  a  murmur,  nor  is  it  at  all  evident  that  great  changes  for  the 
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better  could  not  be  made  if  the  manufacturing  engineer  was  more  con- 
stantly and  pointedly  to  enlighten  the  dark  understanding  of  his  cus- 
tomers. 

The  best  interests  of  the  employer  of  steam  power  are,  in  truth, 
identical  with  the  purchase  and  use  of  the  best  and  most  economical 
machinery;  and  we  believe  the  manufacturing  engineer  will  ever  pre- 
fer to  lead  the  van  in  efficiency  and  economy,  if  he  is  allowed  a  fair 
profit  on  his  manufactures. 

And  now,  having  stated  some  of  the  drawbacks  to  extensive  improve- 
ments in  the  production  and  use  of  steam  power,  we  wish  to  call  atten- 
tion to  the  actual  efficiency  of  the  steam  engine  of  1859. 

We  have  previously  referred  to  the  three  inventions  specified  by 
Watt  in  1769,  and  we  propose  to  inquire  what  actual  duty  hag  been 
realized  in  engines,  constructed  in  accordance  with  the  principles  of 
that  specification. 

The  first  practical  application  of  steam  power  was  for  the  purpose 
of  pumping,  and  in  no  class  of  engine  have  economical  principles  of 
construction  received  such  attention  as  in  that  used  for  removing  water 
from  deep  mines ;  and  it  may  be  observed  incidentally,  with  reference 
to  the  expansive  action  of  steam,  it  was  peculiarly  adapted  to  the  con- 
ditions of  pumping,  where  great  variation  of  power  was  requisite. 

In  Cornwall  the  duty  performed  by  pumping  engines  has  been  regu- 
larly tabulated  for  some  years,  and  the  amount  of  that  duty  has,  in 
several  instances,  amounted  to  upwards  of  90,000,000  ibs.,  raised  1  ft. 
high  in  an  hour,  with  a  consumption  of  a  bushel  of  coals,  or  94  lbs.; 
and  if  to  the  above  duty  is  added  the  friction  of  the  engine  and  pumps, 
an  indicated  or  actual  power  has  been,  and  can  be,  obtained  by  the  con- 
sumption of  less  than  '1  lbs.  of  Welsh  coal  per  hour. 

The  average  duty  of  a  number  of  engines  working  at  diSerent  rates 
of  expansion  in  Cornwall  may  be  much  less  than  the  above;  but  when- 
ever due  attention  is  paid  to  the  maintenance  of  the  heat  of  the  steam 
in  the  cylinder,  and  full  scope  is  allowed  to  expansive  working,  the 
above  economy  can  always  be  realized. 

In  the  case  of  condensing  engines,  for  driving  mills  and  manufac- 
tories, in  which  steam  jackets  and  expansion  have  been  combined,  an 
indicated  or  actual  horse  power  has  been  obtained,  without  difficulty, 
with  a  consumption  not  exceeding  2J  lbs.  of  coal  per  hour. 

We  therefore  maintain  that,  by  attending  to  the  principles  of  Watt's 
specification,  an  indicated  or  actual  horse  power  can  always  be  obtained 
from  a  well  made  steam  engine,  on  land  or  on  sea,  by  a  consumption 
of  good  steam  coal  not  exceeding  2J  lbs.  per  hour ;  and  we  are  aware 
that  this  statement  is  more  moderate  than  well  established  facts  re- 
quire ;  indeed,  there  is  every  reason  to  believe  we  might  fairly  adopt 
a  much  higher  standard  of  economy. 

As  a  concluding  remark  on  this  part  of  the  subject,  in  no  instance 
on  record  has  the  best  result  or  highest  duty  been  realized  without 
special  arrangements  for  maintaining  intact  the  temperature  of  the 
working  steam  and  extensive  expansive  action. 

Our  next  inquiry  is  : — What  is  the  average  duty  realized  at  the  pre- 
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sent  time  on  land  and  on  sea  for  the  consumption  of  a  given  amount 
of  coal  ?  In  reply  to  this,  the  following  may  be  fairly  assumed  as  un- 
disputed facts : — 

1.  That,  with  land  condensing  engines,  the  average  consumptio'n  of 
good  steam  coal  per  hour,  to  obtain  an  indicated  or  actual  horse  power, 
is  not  less  than  4  lbs. 

2.  That,  with  marine  engines  of  the  best  general  construction,  made 
by  first  class  firms,  the  consumption  of  good  steam  coal  per  hour,  ne- 
cessary to  obtain  an  indicated  or  actual  horse  power,  is  not  less  than 
4Jibs. 

3.  That,  except  in  a  few  instances,  no  provision  is  made  for  main- 
taining the  temperature  of  steam  in  the  steam  pipes  and  passages,  and 
during  its  expansion  in  the  cylinder,  either  in  land  or  marine  engines. 

4.  That  the  advantages  derived  from  the  expansive  action  of  steam 
•when  the  temperature  of  the  steam  is  not  preserved,  are  often  so  slight 
as  to  throw  discredit  on  a  principle  which,  when  properly  applied,  is 
invaluable  in  economizing  fuel. 

The  conclusions  to  be  drawn  from  the  above  are  far  from  satisfac- 
tory, and  quite  justify  the  tone  of  these  introductory  remarks. 

The  steam  engineering  of  1859  is  in  a  most  defective  condition,  and 
the  results  of  such-  deficiency  are  incalculable. 

In  steamships  alone  we  have  at  least  one  and  a  half  millions  of  ac- 
tual or  indicated  horse  power ;  and  if  we  only  suppose  this  power  to 
be  exerted  during  one  month  out  of  the  twelve,  we  are  needlessly  throw- 
ing away  fuel  to  the  amount  of  100,000  tons  per  annum. 

Figures  and  calculations  must  fail  to  convey  a  correct  estimate  of 
the  loss  incurred  by  defective  steam  engineering ;  and  in  the  case  of 
steam  shipping,  the  actual  amount  of  fuel  saved  is  only  a  portion,  and 
sometimes  a  small  one,  of  the  saving  in  freight,  &c.,  resulting  from 
coal  space  available  for  cargo. 

The  astonishment  expressed  at  the  economy  resulting  from  the  use 
of  superheated  steam  indicates,  only  too  truly,  how  far  we  have  de- 
parted in  practice  from  the  first  principles. 

The  facts,  that  the  advantages  to  be  derived  from  superheated  steam 
can  be  obtained  at  a  comparatively  small  outlay,  and  that  its  applica- 
tion is  easy  to  existing  machinery,  Avill  go  far  to  bring  it  into  favor ; 
but  it  is  matter  of  serious  doubt  if  an  improvement  that  is  based  on 
the  existence  of  a  previous  defect  is  the  best  of  the  kind. 

The  economy  resulting  from  superheating  steam  must  convince  the 
most  sceptical  that  in  all  engines — where  the  cylinders  are  merely 
clothed  to  prevent  radiation — at  least  from  20  to  30  per  cent,  of  steam 
is  needlessly  condensed  during  its  passage  from  the  boiler  to  the  con- 
denser, and  it  is  the  surplus  heat  supplied  from  the  superheated  steam 
that  prevents  this  waste,  and  saves  the  fuel. 

We  are  but  entering  the  field  of  improvement  in  steam  engineering, 
and  the  amount  of  duty  realized  from  the  combustion  of  a  pound  of 
coal  is  at  present  but  a  small  per  centage  of  the  total  value  of  the 
heat  given  out  by  that  coal. 

Boilers,  engines,  condensers,  must  all  be  greatly  improved;  for  each 
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has  its  peculiar  source  of  waste,  the  sum  total  of  which  is  well  known 
to  be  considerable. 

We  have  thus,  as  it  were,  just  glanced  at  the  state  of  steam  engi- 
neering in  1859,  being  conscious  of  omitting  mention  of  many  inci- 
dental causes  for  present  defects.  When  wc  proceed  to  refer  in  detail 
to  steam  engine  construction,  the  opportunity  will  be  afibrded  of  em- 
bracing all  points  of  interest. 

(To  be  Continued.) 


Formula  and  Tahle  for  Proportioning  Arches  of  Wood  or  Cast  Iron 
for  Bridges.    By  JoHN'  C.  Trautwine,  Civ.  Eng.,  Philadelphia. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

The  following  formula,  rules,  and  tabic,  for  deducing  readily  the  di- 
mensions of  wooden  or  iron  arches  for  bridges,  were  originated  by  my- 
self for  my  private  use  ;  but  supposing  that  they  might  occasionally 
prove  serviceable  to  other  members  of  the  profession,  I  submit  them  for 
publication  in  your  Journal,  in  case  you  entertain  the  same  opinion. 

In  wooden  bridges  in  which  the  entire  dependence  for  supporting 
the  weight  of  both  the  structure  and  the  load,  is  placed  upon  the  curveti 
ribs  or  arches ;  the  rise  of  which  neither  exceeds  one-fourth,  nor  falls 
below  one-twentieth  of  their  span;  the  formula 

/span        I^  ,  „    .         SPAN^\  ,    /rise  \ 
\-V^4^^-^  "^^-212^ j+  (,2000  j 


will  be  found  to  give  the  side  ah  or  a  r.  Fig.  1,  of  a  single  arch  ot 
any  span  whatever,  which  is  square  at  its  crown  a  c;  and  which,  when 
completed  by  properly  increasing  its  cross-sectional  area  from  the 
crown  towards  the  springs,  or  skewbacks  s  s,  (by  a  simple  process  which 
will  soon  be  described,)  will  sustain,  besides  its  own  weight,  (estimated 
at  30  pounds  to  a  cubic  foot)  a  uniformly  distributed  load  of  If  tons  per 
foot  lineal  of  span ;  and  at  the  same  time  will  not,  in  any  part  of  its 
length,  be  subjected  to  a  compressive  strain  exceeding  about  800  lbs. 
per  square  inch ;  in  no  case  varying  more  than  10  or  12  pounds  from 
that  limit. 

With  so  trifling  a  deviation  from  exactness  as  10  or  12  lbs.  in  800, 
the  formula  may  therefore,  so  far  as  regards  its  p)ractical  application 
to  bridge  arches,  be  considered  as  mathematically  correct. 

It  will  be  observed  that  the  single  arch  derived  from  this  formula 
contains  the  total  area  of  arch  at  crown  required  for  the  bridge.     Of 
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course  this  arch  ■will  in  practice  be  subdivided  at  least  into  two;  each 
of  which  will  present  half  tlie  area  of  the  calculated  single  one. 

The  formula  is  manifestly  applicable  also  to  those  numerous  pLans 
of  bridges  in  common  use,  which  consist  of  trusses  variously  framed, 
but  depend  upon  a  straight  upper  chord  for  resisting  compressive 
strains.  It  gives  the  entire  area  at  centre  of  the  upper  chords,  for  a 
load  of  If  tons  per  foot  lineal,  omitting  the  weight  of  the  chords. 

The  arch  is,  of  course,  supposed  to  be  so  braced  as  to  resist  change 
of  form  from  passing  loads. 

About  800  pounds  per  square  inch  is  the  limit  assigned  by  our  most 
eminent  designers  and  constructors  of  In'idges,  as  the  perfectly  safe 
compressive  resistance  of  white  and  yellow  pines  and  spruce,*  which 
are  the  timbers  almost  exclusively  employed  for  bridge  arches ;  and 
the  assumption  has  been  very  abundantly  sustained  by  experience. 

According  to  Hodgkinson,  (the  most  reliable  authority  on  the  sub- 
ject,) the  ultimate  resistance  of  white  and  yellow  pines  and  spruce  to 
crushing,  is  about  from  5400  to  7000  pounds  per  square  inch  ;  conse- 
quently our  limit  is  but  from  ij  to  Jth  part  of  the  ultimate  strength. 

As  to  their  weights,  white  pine  is  somewhat  lighter  than  the  others, 
but  inasmuch  as  their  averages  when  seasoned,  generally  range  between 
27  and  33  pounds  per  cubic  foot,  we  shall  not  affect  the  truth  of  our 
results  appreciably,  if  wc  assume  each  at  30  pounds,  as  I  have  done. 

The  formula  reduced  to  words  furnishes  the  following 

EULE 

For  arches  of  any  span  whatever ;  with  rises  from  55  to  | th  the  span. 

Square  the  span  in  feet.  Divide  this  square  by  2125.  Subtract  the 
quotient  from  14-6  times  the  rise.  Take  the  square  root  of  the  remain- 
der. Divide  -Jth  of  the  span  by  this  square  root.  To  the  quotient  add 
the  rise  divided  by  2000. 

The  sum  will  be  a  h  Or  a  c,  Fig.  1,  in  feet,  for  an  arch  of  spruce  or 
white  pine  ;  and  the  area  abed,  as  well  as  every  other  cross-sectional 
area  of  the  arch,  will  be  strained  about  800  pounds  per  square  inch 
by  the  weight  of  the  arch  itself,  in  addition  to  a  uniformly  distributed 
load  of  If  tons  per  foot  lineal  of  span,  after  the  arch  shall  have  been 
so  enlarged  from  the  crown  towards  the  springs,  ss,  Fig.  1,  as  to 
equalize  the  pressure  per  square  inch  in  all  its  parts. 

AVheu  the  rise  exceeds  one-fourtli  of  the  span,  the  strain  per  square 
inch  of  area  as  deduced  from  my  formula  becomes  sensibly  less  than 
800  pounds  per  square  inch;  and  in  a  semi-circular  arch  is  reduced  to 
about  770  pounds. 

Even  this  extreme  want  of  coincidence  is  an  approximation  sufB- 
ciently  close  for  all  practical  purposes  ;  and  proves  that  so  far  as  utiUtij 
is  concerned,  the  formula  will  apply  to  rises  from  as  low  as  j',-;  to  h  the 
span.  Rises  greater  than  |th  the  span  have  not  been  introduced  into 
the  table  however.  Not  only  because  that  rise  is  very  rarely  exceed- 
ed, but  because  I  wished  to  maintain  a  practically  perfect  consistency 
throughout  its  extent.  As  it  is,  it  far  exceeds  any  limits  that  have 
yet  been  attempted. 

♦White  pine  ig  ia  DDgland  called  Wej-moutli  pine ;  and  ep^i|K»,  white  fir  or  dcnl. 
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Now  the  strain  at  the  centre  of  a  bridge  (whether  the  bridge  con- 
sist essentially  of  an  arch  of  wood,  iron,  or  stone ;  or  whether  its  de- 
pendence for  resisting  crushing  strains  is  placed  in  straight  upper 
horizontal  chords;)  is  a  ])VlYc\j  horizontal  one;  and  this  horizontal 
strain  is  uniform  throughout  the  arch. 

In  any  of  the  foregoing  cases  this  horizontal  strain  may  be  very 
readily  computed.* 

Fig.  2.  Fig.  3. 


Each  half  of  the  span  constitutes  a  lever,  Figs.  2  and  3.  It  tends 
to  fall  by  revolving  on  its  fulcrum  s,  with  a  force  represented  by  its 
weight  multiplied  by  the  horizontal  distance  n  s  of  the  centre  of  gravity 
G  of  that  weight,  from  the  fulcrum  s,  which  distance  is  the  leverage 
through  which  said  weight  acts.  And  it  is  prevented  from  falling  by 
the  counter-pressure  of  the  other  half,  which  acts  horizontally  against 
it  at  c,  with  a  force  represented  by  its  weight  multiplied  by  n  s,  and 
divided  by  the  vertical  distance  sa  from  the  fulcrum  to  c. 

Hence  the  simple  rule:  Take  one-half  the  sum  of  the  entire  weight 
of  the  bridge  itself,  and  of  its  maximum  distributed  load,  (making  due 
addition  for  momentum.)  Multiply  this  half  sum  by  the  horizontal  dis- 
tance 71  s  of  the  centre  of  gravity  G,  of  this  half  weight  of  bridge  and 
load  from  the  fulcrum  or  skewback  s.  Divide  the  product  by  the  rise, 
or  vertical  distance  s  a  from  the  centre  of  the  fulcrum  s,  to  the  centre 
C  of  the  depth  of  the  arch  or  chord  at  the  crown.  The  quotient  will 
be  the  horizontal  strain  at  c ;  and  this  horizontal  strain  in  the  case  of 
the  arch  remains  uniform  throughout  its  whole  extent.  In  the  straight 
chord  it  does  not ;  but  we  are  not  considering  this  subject. 

In  bridges  of  wood  or  iron,  the  distance  of  the  centre  of  gravity  of 
the  half  span  and  its  load  from  the  abutment  at  c,  will  usually  be  so 
nearly  otjual  to  Jth  of  the  clear  span,  that  we  shall  not  err  materially 
iu  assuming  it  at  that  quantity,  as  I  have  done  in  my  formula  ;  but  in 
stone  bridges  the  position  of  the  centre  of  gravity  will  be  nearer  the 
abutment,  and  must  be  ascertained  previously  to  making  the  calcula- 
tion.   So  much  for  the  horizontal  thrust,  the  only  one  sustained  at  c. 

But  at  each  skewback,  or  spring,  s,  the  arch,  sustains  not  only  a  hori- 
zontal force  equal  to  that  at  the  crown,  but  also  a  vertical  one,  arising 
from  and  equal  to,  the  half  weight  of  the  bridge  and  its  maximum  dis- 
tributed load,  momentum,  &c. 

Consequently  the  cross-sectional  area  of  the  arch  at  the  spring  must 
be  greater  than  that  at  the  crown ;  and  must  bear  to  it  the  same  ratio 
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that  the  resultant  of  the  horizontal  and  vertical  pressures  at  the  spring 
bears  to  the  horizontal  pressure  alone  at  the  crown. 

Pig.  4.  So  long  as  the  thickness  of  the  arch  remains 

uniform,  if  we  take  its  depth,  a  b,  Fig.  4,  a.i  the 
crown,  to  represent  the  amount  of  pressure  at 
the  crown,  then  will  the  depth/  h  at  the  spring, 
of  a  properly  proportioned  arch,  represent  the 
pressure  at  the  spring. 

Therefore,  if  from  the  point  /,  we  draw  the 
horizontal  line/e,  equal  to  ab,  and  representing 
the  horizontal  thrust ;  and  the  vertical  line  e  g,  by  the  same  scale,  to 
represent  the  half  weight  of  the  bridge  and  load,  then  will  the  re- 
sultant line  gf  represent  both  the  total  amount  of  pressure  on  the 
skewback,  and  its  direction.  And  fh,  drawn  at  right  angles  to  ///, 
and  equal  to  it,  will  represent  the  proper  length  and  direction  of  the 
skewback  joint. 

The  same  result  may  be  readily  arrived  at  by  calculation,  thus:  In 
any  right  angled  triangle,  as  efg,  the  hypothenuse  fg,  which  repre- 
sents the  strain  at  the  skewback,  is  equal  to  the  square  root  of  the 
sum  of  the  squares  of  the  two  sides  ef  and  eg,  which  respectively  re- 
present the  horizontal  and  vertical  pressures  at  the  skewback.  In 
other  words,  if  we  add  together  the  square  of  the  horizontal  pressm-e, 
and  the  square  of  the  half  weight  of  the  bridge  and  its  maximum  load, 
and  extract  the  square  root  of  the  sum,  we  obtain  the  entire  strain  at 
the  skewback. 

It  is  plain,  that  to  ascertain  the  depth  of  an  arch  by  this  means,  is 
a  process  of  successive  trials ;  because  in  order  to  know  the  strains 
produced  in  an  arch,  we  must  first  know  its  dimensions  and  weight ; 
but  to  obtain  its  dimensions  and  weight  we  must  first  know  to  what 
strains  it  is  to  be  subjected.  It  is  necessary,  therefore,  as  a  prelimi- 
nary step,  to  assume  certain  dimensions,  and  from  them  to  calculate 
the  weight,  and  the  strains  resulting  therefrom.  If  these  calculated 
strains  prove  to  be  too  large,  or  too  small  for  the  assumed  arch,  new 
dimensions  must  be  fixed  on,  and  a  new  trial  made,  until  the  required 
coincidence  is  secured. 

The  following  very  simple  method  of  my  own,  possesses  all  the  ac- 
curacy required  in  practice,  and  when  used  in  connexion  with  my 
formula,  gives  the  proper  result  at  once. 

Fig.  5. 


Describe  a  small  arc  a  d  b;  draw  a  b  and  n  d  proportioned  to  each  other 
as  the  span  and  rise  of  the  arch  under  consideration.  In  d  n  continued 
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through  the  centre  c,  from  -ffhich  the  arc  was  described,  make  e  o  equal 
to  half  of  n  d.  From  o,  through  b  draw  o  t.  Then  is  b  t  the  direction 
of  the  skewback. 

Next  make  the  vertical  line  br  (by  any  convenient  scale,  without 
regard  to  the  scale  of  the  arc  a  d  b)  equal  to  the  depth  of  the  arch  at 
the  crown  as  deduced  from  my  formula  (as  hereinafter  explained). — 
Draw  r  8  horizontal!}',  intersecting  b  t.  Then,  bs  measured  by  the  same 
scale  as  b  r,  will  give  the  length  of  the  skewback,  such  that  the  pres- 
sure per  square  inch  through  the  entire  length  of  the  arch  will  be  the 
same.  The  thickness  of  the  arch  being  supposed  equal  to  the  dejyth  at 
the  crown,  and  to  be  uniform  throughout  from  crown  to  springs,  it  fol- 
lows that  the  depth  J  s  of  the  skewback  multiplied  by  the  thickness  of 
the  arch  will  give  the  cross-sectional  area  of  the  arch  at  the  skewback. 

It  is  only  while  thus  obtaining  the  areas  of  cross-section  of  the  arch, 
that  it  is  necessary  to  suppose  the  arch  to  be  of  equal  thickness  through- 
out. Having  once  obtained  the  areas  at  crown  and  springs,  the  form 
into  which  these  areas  shall  be  thrown  must  depend  on  the  judgment 
of  the  engineer,  and  will  be  afiocted  by  the  nature  of  the  material  em- 
ployed in  the  arch.  If  of  wood,  the  cross-section  will  most  probably 
be  rectangular;  but  if  of  cast  iron  it  will  be  made  either  T,  H,  or  O 
shaped;  or  may  receive  whatever  figure  may  be  supposed  best  adapted 
to  the  peculiar  case. 

I  repeat  that  the  single  arch  found  by  the  above  process  contains 
the  entire  area  required  for  the  bridge ;  and  will  be  subdivided  into  two 
or  more  smaller  ones,  in  each  of  which  the  areas  at  crown  and  springs 
must  bear  to  each  other  the  same  proportions  as  in  the  large  one. 

The  accompanying  Table  is  intended  to  supersede  to  some  extent 
the  necessit}'  for  entering  into  a  detailed  calculation  of  the  size  of  arch 
required  in  any  particular  case.  It  has  been  prepared  from  my  formula. 
Therefore,  when  in  any  case  it  is  found  that  the  total  weight  to  be 
supported  by  a  wooden  arch  amounts  to  1  j  tons  per  lineal  foot  of  span 
equally  distributed,  (omitting  the  weight  of  the  arch  itself  only,)  the 
Table  at  once  gives  by  inspection,  the  depth  of  arch  at  the  crown  ;  and 
since  the  thickness  at  that  point  is  siqrposcd  to  be  equal  to  the  depth, 
it  follows  that  the  square  of  the  depth  gives  the  total  area  of  cross- 
section  required  at  the  crown.  The  depth  at  the  crown  being  obtained, 
that  at  the  skewback  can  be  found  in  a  few  moments  by  employing  the 
method  illustrated  by  Fig.  5. 

Thus,  let  us  suppose  that  a  single  track  railway  bridge  of  150  feet 
span,  and  with  a  rise  of  15  feet,  or  y'^th  of  the  span,  has  been  designed, 
with  the  exception  of  determining  upon  the  dimensions  of  arch  required; 
and  that  the  weight  of  the  floor,  bracing,  and  all  other  parts  of  the 
structure  itself,  except  the  arches,  amounts  to  the  quantity  usual  in 
such  a  bridge,  of  about  "45  tons  per  foot  run  of  span ;  also,  that  the 
equally  distributed  weight  of  maximum  extraneous  load,  including 
engine  and  train,  snow,  the  effects  of  momentum,  &c.,  be  taken  at  ]  -3 
tons  per  foot  run,  (which  I  consider  a  fair  allowance) ;  making  in  all 
1'75  tons  per  foot  lineal  to  be  supported  by  the  arch.  Now,  what  must 
be  the  dimensions  at  crown  and  skewback  of  one  single  wooden  arch, 

26* 
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■which  by  itself  shall  support  this  load  safely,  and  not  be  strained  in  any 
part  by  a  greater  crushing  pressure  than  about  800  lbs.  per  sq.  inch  ? 

We  see  at  once  by  the  Table,  that  the  entire  arch  area  at  the  crown 
must  be  2-607 x2-G07  ft.  =  G-80  sq.  ft.,  or  (6-80  X  144)  979  sq..ins. 

Then  to  find  the  entire  arch  area  at  the  skewback,  describe  any 
Email  arc,  (3  or  4  inches  long  will  answer  very  well)  as  adh,  Fig.  5, 
of  which  the  chord  a  b  is  equal  to  ten  times  the  rise  n  d  ;  that  being 
the  proportion  in  the  present  instance,  of  span  to  rise.  Make  co^^ 
n  d;  through  o  and  h  draw  o  t :  make  b  r  vertically  by  any  convenient 
scale,  (without  reference  to  the  size  of  the  arc,)  to  represent  the  cen- 
tre depth,  2-G07  feet.  Make  r  s  horizontal ;  then  will  J  s  be  the  direc- 
tion of  the  skewback  ;  and,  measured  by  the  same  scale  as  b  r,  will  be 
found  to  be  3'35  feet,  the  required  depth  of  arch  at  the  skewback. 

Since  the  arch  is  suj)posed  to  be  of  equal  thickness  throughout,  it  fol- 
lows that  the  entire  cross-sectional  area  of  arch  required  at  the  skewbacks 
is  2-607  ft.  X  3-35  ft.  =  8-733  sq.ft.,  =  8-733x144,  or  1257-6  sq.  ins. 

Consequently,  the  single  track  railway  will,  in  this  case,  require  two 
arches,  each  of  which  shall  have  a  cross-sectional  area  at  crown  of 

979  1257-6 

— -  =489|  square  inches  ;  and  at  skewback  of  — ^ —  =  628-8  sq.  ins. 

As  before  remarked,  these  areas  may  be  disposed  into  such  forms 
of  cross-section  as  the  judgment  of  the  engineer  may  suggest. 

"  At  half  way  between  the  crown  and  skewback,  measured  along  the 
chord  or  span  of  the  arch,  the  area  should  be  equal  to  half  the  sum  of 
the  areas  at  those  two  points;  and  so  at  any  other  intermediate  point, 
a  similar  mode  of  proportioning  should  be  observed. 

Before  closing  this  paper,  I  will  work  out  in  detail  an  example  to 
show  the  correctness  of  the  formula. 

At  present,  I  shall  confine  myself  to  explaining  certain  points  ne- 
cessary to  be  understood  in  order  to  render  the  table  more  generally 
useful  in  practice. 

In  the  first  place,  as  regards  bridges  whose  combined  weights  (omit- 
ting in  all  cases  the  weight  of  the  arches  themselves,)  and  loads  amount 
to  more  than  If  tons  per  foot  lineal  of  span  ;  as  generally  begins  to 
be  the  case  when  the  sjvm  much  exceeds  150  feet. 

The  mode  of  proceeding  in  this  case  is  very  simple;  and  its  prin- 
ciple self-evident.  We  have  only  to  obtain  the  areas  at  crown  and 
spring  as  if  the  load  were  but  If  tons  per  foot  of  span,  as  in  the  pre- 
ceding example ;  and  afterwards  to  increase  them  respectively  in  the 
same  proportion  as  the  increased  total  weight  (omitting  the  arches,)  per 
foot  run  exceeds  IJ  tons. 

For  instance,  if  in  the  preceding  example,  the  arch  had  been  re- 
quired to  sustain  a  weight  of  2\  tons  per  foot,  instead  of  If,  we  should 
have  found  the  areas  at  crown  and  spring,  precisely  as  was  done;  and 
afterwards  have  enlarged  them  for  the  2^-  tons,  thus : 

KroTi  at  crown. 

1258-6*  sq.  ins.,  for  the  new  arch. 

Area  at.  ppring. 

1616-9  sq.  ins.,  for  the  new  arch. 

•  This  close  coiucidcnce  was  entirely  accidental. 


Tons. 

Tons. 

Area  «t  erown. 

1-75     : 

2-25 

:  :     979      : 

And, 

Tona. 

Tons. 

Area  at  spring. 

1-75    : 

2.25 

:  :  1257-6* 
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The  engineer  sometimes  wishes  to  form  at  the  moment  an  approxi- 
mate idea  of  the  size  of  arch  required  for  a  certain  span,  without  the 
trouble  of  a  previous  calculation  in  detail  of  the  dimensions  and  weights 
of  the  several  parts  of  the  structure ;  and  I  have  endeavoi-ed  to  ren- 
der my  table  subservient  to  this  end,  in  the  following  manner. 

I  find  by  analyzing  some  of  our  best  single  track  wooden  bridges 
of  about  150  feet  span,  that  the  weight  of  the  structure  itself  (omit- 
ting the  weight  of  the  arches,)  averages  about  "40  ton  per  foot  run  of 
span ;  and  that  of  this  •■45  ton,  about  -3  of  a  ton  may  be  considered 
as  invariable,  without  regard  to  span ;  while  about  "lo  ton  increases, 
per  foot  run  of  span,  nearly  as  the  squares  of  the  spans. 

On  this  basis  we  have  as  the  total  weight  per  foot  run  of  bridge  and 
load,  when  the  bridge  is  single  track,  and  about  150  feet  span,  as  fol- 
lows (omitting  the  arches) : — 

•30  of  a  ton,  invariable,  or  independent  of  span. 

■15  of  a  ton,  varying  in  other  spans,  nearly  as  the  squares  of  those  spans. 
I'OO  ton  weight  of  train, 
•yo  of  a  ton  allowance  for  momentum,  snow,  &c. 

I'To  tons  total  weight  per  foot  run  of  bridge  (omitting  the  arches),  and  of  maximum 
extraneous  load. 

Thus  we  see  that  of  the  1*75  tons  per  foot  run  of  a  bridge  of  150 
feet  span,  only  -15  ton,  or  about  ,'.y  part,  must  be  considered  as  vari- 
able in  calculating  the  weights  corresponding  to  other  spans.  But  in- 
asmuch as  this  ^'oth  part  increases  as  the  squares  of  the  other  spans,  it 
amounts  to  a  serious  item  when  the  spans  become  very  large. 

In  a  span  of  200  feet  it  will  be  thus : — 

(Square  of  150.)  (Sljuare  of  200.) 

22500       :       40000       :     :       -15  ton      :      -222  ton, 
making  the  total  approximate  weight  per  loot  run  of  span  as  follows : 

•3       tons  invariable  weight. 
■223    "     variable  nearly  as  squares  of  spans. 
I'OO       "      weight  of  train. 
•3        "     momentum,  snow,  &c. 


1-822  tons  total  per  foot  run  in  a  span  of  200  feet,  » 

or  o'jth  parfgreater  than  in  a  span  of  150  feet. 

Therefore,  when  it  is  desired  to  ascertain  approximately,  by  mere 
inspection  of  the  table,  the  total  cross  section  of  arch  at  the  centre  of 
a  span  of  200  feet,  so  as  not  to  be  strained  more  than  800  lbs.  per 
square  inch,  we  must  either  add  to  the  tabular  depth  its  j'jth  part,  if 
we  do  not  choose  to  subject  the  arch  to  a  greater  pressure  than  800 
ibs.  per  square  inch ;  or  we  may  employ  the  tabular  depth  itself  in 

case  a  pressure  per  square  inch  of  800  Bbs.  -j-  7^  =  833  lbs.  per  sq. 

inch,  is  not  considered  too  great.  I  say  the  depth  only  need  be  in- 
creased in  making  the  calculation;  because,  as  the  thickness  oi  the 
arch  is  supposed  to  remain  uniform,  the  cross  sectional  area  will  in- 
crease in  the  same  proportions  as  the  depth. 

By  the  same  process,  I  find  that  for  spans  greater  than  150  feet,  we 
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must  either  increase  the  areas  at  crown,  as  deduced  from  the  table  ia 
the  following  ratios,  of  column  "depth" ;  or,  by  adopting  the  tabular 
results,  subject  the  arch  to  the  pressures  per  square  inch  given  in  col- 
umn "  pressure." 

Depth.  Pressure  in  Bbs.  per  eq.  in. 
For  200  span,     .         .         .         1-24  833 

"    250     "  ...     1-7  915 

"     300     "  .  .         .         i  1000 

"     350     "  ...     -38  1104 

"    400     "...         -52  1216 

Those,  therefore,  who  do  not  consider  1000  fts.  per  square  inch  as 
too  great  a  strain,  may  use  the  tabular  dimensions  even  for  spans  of 
300  feet  for  railroad  purposes.  I,  however,  adopt  Mr.  Haupt's  safe 
limit  of  800  lbs. 

These  remarks  are  not  intended  to  supersede  calculation.  The  results 
to  which  they  lead  are  necessarily,  to  some  extent,  incorrect ;  still  they 
may  be  very  useful  when  want  of  time  prevents  us  from  entering  into 
a  close  computation,  or  where  great  accuracy  is  not  required.  We  may, 
by  this  means,  decide  instantly  upon  the  safety  or  otherwise  of  a  bridge 
to  which  our  attention  may  be  directed  ;  and  where  it  is  not  essential 
to  know  the  precise  amount  of  strength.  The  '15  of  a  ton  per  foot, 
■which  I  have  supposed  to  be  variable  in  a  span  of  150  feet,  must  evi- 
dently depend  in  practice  upon  the  design  adopted  for  the  bracing,  &c.: 
— ^the  height  of  the  bridge — whether  it  is  covered  or  not,  &c. 

For  arches  between  about  100  and  150  feet  span,  the  tabular  values 
will  be  found  to  correspond  very  closely  with  the  actual  weights  ■which 
occur  in  ordinary  practice ;  and  will  need  little  or  no  modification  in 
bridges  of  the  usual  forms  of  construction. 

In  the  case  of  arches  of  less  than  150  feet  span,  it  would  be  na- 
tural to  infer  that  inasmuch  as  the  variable  weights  per  foot  run  will 
diminish  in  such  arches  in  the  same  proportion  as  the  square  of  150 
bears  to  the  square  of  the  smaller  span,  therefore,  the  cross  sectional 
area  of  the  lesser  arches  themselves  should  diminish  in  the  same  pro- 
portions. 

And  if  in  small  arches,  as  in  moderately  large  ones,  there  were  no 
other  considerations  to  be  attended  to  than  their  ability  to  resist  with 
equal  safety  the  simple  horizontal  and  vertical  strains  hitherto  referred 
to,  such  would  be  the  case  : 

But  in  practice  there  are  certain  counteracting  circumstances  which 
render  it  expedient  to  increase  rather  than  to  diminish  the  proportional 
cross  sections  of  arches,  as  their  spans  become  shorter  than  about  100  ft. 

It  is  easy  to  see  that  in,  the  case  of  a  20  feet  span,  a  very  large  and 
heavy  locomotive,  with  the  greater  portion  of  its  weight  concentrated 
upon  one  or  two  pairs  of  driving  wheels,  and  having  these  ■wheels  near 
the  centre  of  this  short  span,  would  be  much  more  strained  -per  foot 
lineal  of  span,  than  would  a  larger  bridge  having  its  floor  covered  from 
end  to  end  •with  similar  engines  ;  and  that  it  would  consequently  re- 
quire a  stronger  arch  than  our  assumed  maximum  load  would  assign 
to  it. 

Again,  in  small  arches,  the  tabular  dimensions  become  reduced  to 
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such  an  extent,  that,  although  they  are  unquestionably  sufficient  to 
sustain  the  deranging  forces  which  have  entered  into  our  previous  con- 
siderations ;  still  it  becomes  very  difficult  so  to  arrange  the  shape  of 
their  cross  sections  as  to  secure  the  structure  against  the  latcraHorcea 
to  ■which  it  is  exposed.  And,  moreover,  the  joints  become  so  narrow 
that  a  very  slight  derangement  of  their  parts  will  produce  an  in- 
equality of  bearing,  and  an  undue  excess  of  strain  upon  very  small 
resisting  areas,  so  as  to  endanger  the  splitting  or  splintering  of  the 
joints,  and  lead  to  the  destruction  of  the  work. 

These  remarks  apply  with  peculiar  force  to  small  arches  of  cast  iron. 
Suppose  such  an  arch  to  have  a  thickness  of  bearing  joints  of  but 
about  i  an  inch,  or  even  less,  as  is  very  frequently  the  case.  Here  a 
displacement  of  but  Jth  or  Jth  of  an  inch,  arising  from  any  accidental 
occurrence,  at  once  reduces  the  area  of  bearing  surface  to  §ths  or  i  of 
that  for  which  it  was  calculated,  and  renders  the  bridge  unsafe.  More- 
over, when  the  parts  become  very  reduced  in  thickness,  they  are  too 
much  exposed  to  injury  from  very  slight  blows  inflicted  either  by  evilly 
disposed  persons  or  by  accident. 

These  are  not  merely  supposed  cases; — I  have  witnessed  them  all 
in  more  than  one  instance  ;  and  although  they  are,  to  some  extent, 
independent  of  the  theoretical  considerations  which  usually  enter  into 
the  calculations  for  proportioning  the  parts  of  a  bridge,  still  they  are 
of  sufficient  importance  to  demand  the  attention  of  the  practical  bridge 
builder. 

From  the  peculiar  nature  of  the  case,  it  is  of  course  'impossible  to 
do  more  than  assign  certain  arbitrary  limits  ;  leaving  it  to  the  judg- 
ment of  the  practitioner  to  vary  them  as  he  may  see  proper. 

I  can,  however,  confidently  propose  the  following  process,  as  giving, 
in  my  opinion,  results  which  will  be  found  satisfactory. 

In  arches  under  100  feet  span,  let  the  cross  sections,  as  deduced 
from  my  Rule  and  Table,  be  increased  as  follows : — 

Divide  the  tabular  depth  by  the  quotient  of  the  span  divided  by  the 
rise.  Multiply  the  quotient  by  100.  Divide  the  product  by  the  span. 
Add  the  result  to  the  tabular  depth  ;  letting  the  tJtickness  remain  as 
before. 

This  method  gives  for  a  span  of  20  feet,  with  a  rise  of  5  feet,  or 
:|th  of  the  span  (and  which  has  tlic  smallest  area  comprised  in  the  table), 
a  depth  of  1'325  feet,  and  a  breadth  of  "oSO  feet ;  or  a  total  centre 
cross  sectional  area  of  arch  of  -7804  sq.  feet,  or  •7804x144=112-4 
sq.  ins.  This  will  be  divided  into  two  arclies,  each  of  56-2  sq.  ins.  area. 

On  tjie  application  of  my  Rule  and  Table  to  cast  iron,  it  must  be 
borne  in  mind  that  white  and  yellow  pine  and  spruce  weigh  about  80 
ibs.  to  a  cubic  foot,  while  cast  iron  weighs  about  450  H)s.  to  a  cubic 
foot,  or  15  times  as  much. 

The  safe  compressive  resistance  of  white  and  yellow  pine  and  spruce, 
is  about  800  lbs.  to  a  sq.  in.,  or  Jth  of  its  ultimate  resistance  of  6400  lbs. 

The  safe  compressive  resistance  of  cast  iron  is  about  12,000  Bbs.  to 
a  sq.  inch  ;  or  |tli  of  its  ultimate  resistance  of  96,000  lbs.  per  sq.  inch.; 
or  15  times  as  great  as  that  of  pine  or  spruce. 
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Therefore,  a  cast  iron  arch  of  the  same  span  anil  rise  as  a  wooilen 
one,  but  of  only  -j'^th  the  area  of  cross  section  of  the  wooden  one,  will 
weigh  the  same  and  bo  as  strong  as  the  wooden  one,  so  far  as  respects 
its  resistance  to  the  crushing  forces  which  we  have  considered. 

Hence,  nothing  more  would  be  necessary  in  applying  my  formula  to 
any  cast  iron  arches,  than  simply  to  calculate  it  first  as  if  a  wooden 
arch  were  intended,  and  then  to  take  ^'jth  the  area  of  cross  section ; 
but  that  on  account  of  the  greater  brittleness  of  cast  iron,  and  its  in- 
ability to  compress  as  wood  does,  and  make  close  joints  with  equal 
bearings  throughout,  together  with  the  reasons  before  assigned  in  allud- 
ing to  cast  iron  arches,  some  increase  of  area  is  recjuired  ;  and  I  pro- 
pose to  use  but  ||th  of  the  area  of  wooden  arches  for  cast  iron  ones — 
thus  exposing  the  metal  to  but  j'^th  part  of  its  ultimate  crushing  re- 
sistance. And  I  do  not  consider  this  more  safe  for  iron  bridges,  than 
wood  at  |th  of  its  ultimate  resistance ;  and  am  confident  that  small 
cast  iron  bridges,  calculated  on  the  exact  basis  of  the  resistance  of  that 
metal  to  crushing  as  compared  with  wood,  would  be  positively  dangerous. 

My  Rule  accords  very  well  with  several  cast  iron  bridges  of  spans 
of  about  30  feet,  erected  in  the  vicinity  of  Philadelphia ;  and  which 
have  for  years  borne  the  incessant  passage  of  heavy  engines  and  trains 
without  evincing  the  slightest  distress. 

The  most  venturesome  iron  bridge  of  small  span  that  has  come  un- 
der my  notice  was  a  city  street  bridge,  dependent  entirely  upon  wrought 
iron  arches,  32  feet  span,  6  feet  rise,  and  15  feet  apart.  Each  arch 
presented  a  cross  section  at  the  centre  of  but  5-J  sq.  inches.  Whereas, 
iny  Rule  gives  for  cast  iron  (which  has  about  i  more  resisting  power 
than  wrought,)  10  sq.  inches,  together  with  an  increase  to  13  sq.  ins. 
toward  the  spring,  which  the  bridge  in  question  had  not.  Assuming 
the  safe  resistance  of  cast  iron  at  12,000  lbs.,  and  of  wrought  at  8000 
Sbs.  per  square  inch,  which  is  near  the  truth,  my  Rule  gives  3'7  times 
the  strength  of  the  bridge  in  question. 

I  have  referred  to  these  bridges  of  small  spans  more  fully  than  I 
should  otherwise  have  done,  from  the  fact  that  my  Rule  gives  results 
so  small  in  comparison  to  the  usual  practice  of  European  engineers, 
that  its  sufficiency  for  practical  purposes  might  be  doiibted  by  some. 

Some  bridges  by  eminent  English  engineers,  contain  6  or  8  times 
the  quantity  of  metal  that  is  necessary  for  the  utmost  safety ;  and 
evince  either  an  extravagance,  or  a  want  of  attention  to  details,  that 
would  ruin  any  American  engineer. 

Notwithstanding  this  waste  of  material,  the  failure  of  cast  iron 
bridges  of  quite  moderate-  spans  is  by  no  means  an  unfrequent  occur- 
rence in  that  country;  while  in  the  United  States,  no  single  instance 
of  failure  has,  I  believe,  ever  yet  occurred.  All  our  cast  iron  bridges, 
from  spans  of  about  200  feet  down,  perform  fully  the  duty  required 
of  them  ;  and  prove  that  in  the  science  of  that  department,  our  engin- 
eers are  not  behind  those  of  any  other  country.  So  far  as  my  profes- 
sional reading  enables  me  to  form  an  opinion,  the  bridges  of  Bollman 
in  Baltimore ;  Murphy  in  Philadelphia  ;  Haupt,  Whipple,  and  others, 
evince  a  far  nicer  combination  of  the  requirements  of  theory,  with 
those  of  practice,  than  any  others  that  have  fallen  under  my  notice. 
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TABLE — Showing  the  breadth,  or  thn  depth  in  feet  at  the  crown  of  a  single  arch  of  yellow,  or  whit''  pine, 
or  sprnce,  so  proportioned  that  when  properly  enlarged  from  the  crown  to  the  springs,  it  will  sustain, 
in  add'tion  to  its  oion  weight,  an  equally  distributed  load  of  U  tons,  (or  3920  pounds)  per  foot  lineal  of 
its  span;  and  which  load  will  produce  throu;rhout  the  entire  L-xtent  of  the  arch,  a  uniform  compressive 
strain  of  about  800  pounds  per  square  inch  of  its  cross-sectional  area. 
These  breadths  and  depths  at  the  crown  are  deduced  from  the  formula 
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I  will  now  work  out  an  example,  to  show  the  reliability  of  the  for- 
mula, 

/SPAN 

crown  for  a  load  of  1'75  tons  per  ft.  lineal  of  span,  (exclusive  of  weight 
of  the  arch  itself.) 

We  will  take  a  span  of  300  feet,  with  a  rise  of  50  feet,  or  ^th  of  the 
span. 

First  to  get  the  depth  at  centre. 

Here  \  the  span  =  75  feet. 

14-6  the  rise  =  730  feet. 

SPAN^       90,000      .,„,, 

r7r-=42-303. 


2125         2125 

^  =  ^=•025 
2000      2000 


SPAN^ 

14-G  rise —.^^^=730— 42-353  rr:GS7-G47. 
i:l_o 

m,  „  ^    ,     -,       .  SPAN^  ( 

The  square  root  of  14-b  rise —  ^p)—  =  J687-647  =  26-2230. 

And, 

I  span  75 

2M23  =26^223  =  -"^^"^- 

And  2-8601  +  f^  =  2-8601  +  -025  =  2-8851  feet,  the  depth  as 

well  as  the  thickness,  at  crown,  as  per  table.  Consequently,  the  area 
of  the  single  arch  at  crown,  is  2-8851  feet  x  2-8851  feet=8-3238  sq. 
ft.et,  =  8-3238x  144  =  1198-03  square  Inches;  and  the  area  at  crown 
of  each  of  the  two  small  arches,  into  which  it  must  be  divided  in  prac- 
tice, will  be  half  as  great,  or  599-32  square  inches. 

My  table  was  calculated  by  the  foregoing  process. 

We  must  now  proceed  to  find  the  weight  of  an  arch  2-8851  feet 
square  throughout  its  length,  and  the  horizontal  strain  which  that 
weight,  in  addition  to  the  load  of  If  tons  per  foot  run  of  span,  will 
produce  at  the  centre,  and  throughout  the  entire  arch. 

Now,  the  length  of  an  arch  of  300  feet  span  and  50  feet  rise,  is 
321-75  feet  and  its  cross  section  throughout  being  temporarily  assumed 
at  2-8851x2-8851=8-3238  square  feet,  it  contains  321-75x8-3238 
=  2678-183  cubic  feet;  and  at  30  pounds  per  cubic  foot,  it  weighs 
2678-183  X  30  =  80345-49  ftis.  =  35-8685  tons. 

Now,  the  load  of  IJ  tons  on  every  running  foot  of  300  feet  span, 
amounts  to  525  tons;  and  this  added  to  the  temporarily  assumed 
35-8685  tons  weight  of  the  arch  =  560-8685  tons,  the  entire  assumed 
weight  of  the  bridge  and  its  maximum  load,  including  the  allowance 
for  momentum,  &c. 
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The  liorizontal  strain  produced  by  this  entire  weight  is  found  by 
multiplying  one-half  of  it  by  one-fourth  of  the  span  ;  and  dividing  the 
product  by  the  rise.    That  is 

280-4342  tons  X  75     .on  «(;ii  ^ 

=7r =420-6514  tons 

oU 

temporarily  assumed  horizontal  strain. 

Next  we  must  find  the  strain  on  each  skewback  which  would  result 
from  this  assumed  420'6514  tons  of  horizontal  strain,  combined  with  the 
vertical  pressure  arising  from  the  assumed  half  weight  of  bridge  and 
load,  or  280-4342  tons. 

As  before  stated,  this  strain  will  amount  to  the  square  root  of  the 
sum  of  the  squares  of  these  two  forces,  that  is  to 

n/420-(J514^  +  280-43422  =  v^l76947-60  +  78643-34  =  v'255590^9r 

=  505-5600  tons  temporarily  assumed  strain  on  each  skewback. 

Now,  to  find  the  area  of  the  skewback,  the  thickness  of  the  arch 
being  supposed  uniform  ;  it  follows  that  as  the  pressure  at  the  crown 
is  to  the  depth  at  the  crown,  so  is  the  pressure  at  the  skewback  to  the 
depth  at  the  skewback ;  that  is,  as 

Tons  pressure  at  crown.     Feet  depth  at  crown.  Tons  pressure  at  skewback.    Ft.  depth  at  skewback. 

420-6514        :        2-8851        :  :        505-5600        :        3-4674 

and  its  area  of  cross-section  will  be  3-4674  ft.  X  2-8851  ft.  =  10-0038 
square  feet=  1440-55  square  inches. 

And  the  area  at  the  skewback  of  each  of  the  two  arches  into  which 
it  must  be  divided  in  practice,  will  be  5-0019  square  feet,  or  720-275 
square  inches. 

Having  thus  obtained  the  areas  at  crown,  and  spring  respectively, 
we  are  enabled  to  calculate  the  actual  weight  of  the  arch,  as  well  as 
the  actual  pressures  at  crown  and  spring.  Let  us  see  what  they  are ; 
as  also  whether  the  actual  pressure  on  the  arch  is  about  800  lbs.  per 
square  inch;  and  whether  it  is  uniform  throughout  the  length  of  the 
arch. 

First,  as  to  the  actual  weight  of  the  arch. 

Its  cross-section  at  the  crown  is     8-3238  square  feet. 

And  at  the  skewback,  .         10-0038  " 


2)18-3276 


Making  its  mean  area,         .       =9-1638 


Its  contents,  therefore,  will  be  9-1638  square  feet  X  321-75  feet 
=  2948-453  cubic  feet. 

And  its  weight,  2948-453  cubic  feetX30  pounds=88453-59  pounds 
=  39-4833  tons. 

Which  added  to  300  times  If  tons  of  load  (or  525  tons)= 564-4833 
tons  of  entire  weight  of  bridge  and  load. 
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The  horizontal  strain  resulting  from  this  load  is 

282-2417  tonsx75ft.  J  span      ,^„  „^^^ 

rn -■ ^— ^ —  =  423-3625  tons. 

oU  or  rise.  • 

This  is  the  only  strain  sustained  at  the  crown,  where  it  is  divided 
among  8-3238  square  feet  =  1198-6272  square  inches. 

423-3625 

Consequently,  the  strain  per  square  inch  at  the  crown  is       "    po^.T 

=  •35321  tons  =  791-19  lbs. ;  or  aho^U  800  pounds  per  square  inch. 

Finally,  the  strain  on  each  skewback  is  composed  of  the  horizontal 
strain  of  423-3625  tons  ;  and  the  vertical  strain  of  one-half  the  weight 
of  the  bridge  and  its  load,  which  is  282-2417  tons. 


And  it  is  equal  to  n/423-3625^+282-2417'=  x/  179235-8  +  79660-4 

=  ^2588996-2  =  508-8184  tons. 

And  this  is  divided  among  the  1440-55  square  inches  of  area  of  the 
skewback ;  giving  the  strain  per  square  inch  on  each  skewback 

=  -        -^^=-35321  tons=791-19  lbs.  per  square  inch,  the  same 
1440*00 

as  at  the  crown. 

Should  the  calculated  weight  of  a  bridge  of  the  foregoing  dimen- 
sions, including  its  load,  (but  omitting  the  weight  of  its  arches,)  be  2, 
2J,  or  any  other  number  of  tons  per  foot  run,  the  dimensions  of  its 
arches  would  still  be  found  by  first  employing  the  foregoing  process 
as  if  the  weight  were  If  tons  per  foot ;  and  the  areas  of  cross-section 
at  crown  and  spring  afterwards  increased  by  multiplying  them  by  2,  2-|, 
or  other  number  of  tons  ;  and  dividing  by  If  tons. 

The  use  of  my  Table  is  to  obviate  the  necessity  for  the  preceding 
long  calculation.  By  means  of  it,  for  spans  of  100  or  more  feet,  the 
depth  and  area  at  the  crown,  for  a  load  of  If  tons  per  foot  lineal  of  span 
are  known  by  inspection ;  and  those  at  the  spring  may  be  deduced 
therefrom  in  a  minute  or  two  by  the  process  illustrated  at  Fig.  5.  It 
then  only  remains  to  increase  them  in  the  same  proportion  that  IJ 
tons  bear  to  the  weight  per  foot  run  of  tiie  bridge  and  load  that  may 
be  under  consideration. 

For  spans  less  than  100  feet,  the  depths  in  the  Table  must  be  modi- 
fied by  the  rule  already  given  for  that  purpose,  before  they  are  em- 
ployed in  practice. 

I  will  adil,  that  if  double  the  depih»  given  in  the  Table,  be  taken  as 
the  croivn  depths  of  stone  arches ;  and  if  then  the  depth  at  springs  be 
found  by  means  of  Fig.  5,  I  believe  that  a  much  closer  approximation 
to  correct  proportions  will  be  secured  than  is  usually  done. 
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List  of  Amkrican  Patents  which  issued  from  August  16,  to  September  13,  1859, 
CiNCLUsivE,^  wn'H  Exemplifications. 

AUGUST  16. 

170.  MiCHcres  FOR  Puxchtng  Holes  in  Leather  ;  G.  L.  Bailey,  Portland,  Maine. 

Claim — Ist,  The  arrant^viiu-nt  ami  combination  of  the  bed-piecp.  lever,  and  hollow  cutter,  provided  with 
a  standard,  connecting  rod,  and  treadle,  ild.  The  arrangement  of  the  circular  adjustable  cutter  bed,  in  such 
a  relative  position  to  the  cutter  as  to  accomplish  the  object  specified. 

171.  Sewing  Macoines;  Wm.  T.  Barnes,  Buffalo,  New  York. 

Claim — Ist,  Working  the  ueedles  vertica'.ly  and  alternately  in  the  same  hole  in  the  bed-plate,  in  the  man- 
ner set  forth.  2d,  The  arranj;ement  of  springs.  5  and  7,  wedges,  finger,  spring,  18,  and  stop,  in  the  manner 
specified.  3d.  The  arrangement  of  lever,  13,  elide,  and  lever.  12,  when  said  lever,  12,  is  provided  with  point:^, 
is  pivoted  to  slide,  and  made  to  operate  in  the  manner  described.  4th,  The  arrangement  of  the  ratchet  wheel, 
a,  serrated  bar,  and  ratchet,  e.  with  the  spool-rod  and  levers,  c  (/,  as  set  forth. 

172.  Steam  Gexekators;  Mellen  Battel,  Albany,  New  York. 

Claim — The  combination  with  the  tubes  extending  downward  through  the  tnho  sheet  or  crown  of  thn 
fire-bux,  or  downward  into  a  flue,  and  upward  through  the  water  above  the  tube  sheet  of  the  inner  tultes,  in 
the  manner  described. 

173.  Clothes  Rack  ;  T.  D.  Berry,  Lowell,  Massachusetts. 

Claim — The  construction  of  my  clo'lies  rack  with  divided  centre,  or  of  two  sections,  each  to  consist  of 
centre-piece,  slats,  braces,  and  circamferential  pieces,  united  to  ejich  other  as  described,  whi-n  these  two  sec- 
lions  are  combined  with  eacli  other  by  plates,  so  hinged  as  to  allow  the  rack  to  be  folded  and  opened,  both 
vertically  and  circumferentially,  to  obtain  by  this  divided  centre  a  rack  suitable  for  use,  when  folded  closely 
and  circumferentially. 

174.  Sewisg  Machines;  B.  Booth,  Troy,  New  York. 

Claim — 1st,  The  combination  of  an  eye-pointed  vibrating  lever,  and  a  looper,  operating  together  in  thi« 
manner  SL-t  forth.    2d,  The  vibrating  of  the  eye-pointed  lever  by  a  jiositive  motion  given  to  it  by  the  rollers 
entirely,  and  as  contradistinguished  from  the  use  of  a  spring  of  any  kind,  by  which  means  I  insure  ita  reli- 
able action  under  its  rapid  motions. 
17a.  Horse  Rakes;  Maro  IJradley,  Dundee,  Illinois. 

Claim — The  use  of  the  recessed  metal  bar,  spurs,  rods  or  shoes,  elastic  bar,  lever,  slide  rod,  and  projection, 
constructed  and  employed  together,  in  the  manner  desciibed, 

176.  Cabinet  Furniture;  J.  D.  Brown,  Cincinnati,  Ohio. 

Claim — The  arrangement  of  the  folding  ends,  and  the  flaps  or  leaves  hinged  on  the  inside,  for  the  purposo 
describ*.-d. 

177.  Door  F.^tener;  Henry  Burt,  Newark,  New  Jersey. 

Claim — A  permanent  door-bolt  made  with  the  fastening  plates,  bolt-case,  and  bolt,  secured  and  operated 
as  described. 

178.  KcNMNG  Gear  of  Carriages;  Joseph  Calef,  Buffalo,  New  York.' 

Claim — The  journal  box.  constructed  as  described,  and  combined  with  the  friction  rollers  or  slides.  Also, 
the  combination  of  the  axle,  journal  box.  friction  i-ollers,  and  equivalents,  and  bub.  Also,  the  arrangement 
of  the  jointed  braces,  in  combination  with  the  running  gear  of  carriages,  for  the  purposes  sot  forth. 

179.  Water-closet;  William  S.  Carr,  City  of  New  York. 

Claim— Reflating  the  action  of  the  cock  or  valve  in  water-closets  by  the  joint  operation  of  the  lever  and 
wei^^ht  of  water  in  the  pan,  whereby  the  cock  or  valve  is  kept  open  until  the  weight  of  water  in  the  pan  regu- 
lates the  closing  thereof.  Also,  the  constructiou  of  the  valve,  c,  with  the  balancing  diaphragm,  valve,  10,  and 
spring. 

180.  Machines  for  Dressing  Stone;  H.  Chauncy,  Perry.  Georgia. 

Claim — The  arrangement  of  the  pick  or  hammer  shafts,  adjustable  shaft,  and  adjustable  traverse  bar, 
combined  in  connexion  with  the  reciprocating  carriage  and  laterally  moving  or  adjustable  bed,  in  the  mauncr 
set  forth. 

181.  Pipe  Connexions  for  Steam  Boilers;  A.  H.  Clear,  Providence,  Rhode  Island. 

Claim — Making  the  connexions  between  the  injection  pipe,  or  other  similarly  submerged  pipe  of  a  steam 
vessel,  or  any  other  vess'-l,  with  the  side  or  exterior  of  the  Vfssel,  by  means  of  a  valve  box  situated  within  or 
between  the  inside  and  outside  planking  of  the  vessel,  fitt'.d  with  a  valve,  capable  of  being  operated  by  a  screw, 
or  its  eijuivitlent,  by  a  person  on  or  above  the  deck  of  the  ves.^el. 

182.  MiNDFACTCRE  OF  MACHINE  Beltino  ;  J.  H.  CHftou,  New  Castle,  Pennsylvania. 

Claim — The  process  uf  manuftic luring  belting  for  machinery  from  fibrous  material,  as  described. 
1S3.  Belting  for  Machixert;  J.  H.  Clifton,  New  Castle,  Pennsylvania. 

Claim — Belting  made  of  fibrous  material,  by  the  process  set  forth. 
IS-i.  Clover  Bolts;  E.  K.  Collins,  Chili,  New  York. 

Claim— The  combination  and  arrangement  of  two  bolts  in  clover  machines,  when  said  bolts  have  a*.counter 
and  upward  movement,  produced  in  the  manner  specified. 
185.  Mole  of  Drain  Ploughs;  T.  S.  Ci'X,  Lafayette,  Indiana. 

Claim — The  peculiar  shape  of  the  mole,  c;  by  the  forward  movement  of  the  mole,  c,  the  earth  is  carried 
from  the  bottom  of  the  ditch  by  means  of  the  termducts,  from  the  point  of  the  mole,  d,  to  the  rear  of  tbd 
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shank,  ami  pressed  more  densely  ty  the  increased  earth  coming  in  contact  with  the  convex  end  of  the  mole,  r, 
in  rear  of  the  afaaok,  in  such  a  manner  aa  to  make  a  better  arch  and  more  durable  than  any  heretofore  mmti'. 
leaving  the  bottom  of  the  ditch  almost  entirely  uncompressed ;  hence,  I  do  not  claim  anythiug  except  the 
invention  of  the  terraducts,  ending  iu  the  convex  on  the  top  of  the  mole,  c. 

186.  Cabpet-sweeper  ;  John  II.  Crane,  Charlestown,  Massachusetts.  « 
Claim — The  arrangement  of  belt,  rotating  guides,  and  driver  pulley,  operating  in  combination  with  car- 
pet-sweepers. 

187.  India  Rubber  Springs  for  Railroad  Cars,  Ac;  T.  B.  DeForest,  City  of  New  York. 

Claim — Composing  a  spring  of  a  series  of  blocks  or  segments  of  acircleof  vnlcanized  India  rubber,  placed 
and  held  between  two  parallel  plates,  or  equivalents ;  but  this  I  only  claim  when  tho  series  of  blocks  are  ^.  > 
arranged  and  held  between  the  two  parallel  plates,  that  their  contiguous  faces  shall  not  come  in  contact, 
under  light  loads,  but  shall  come  into  contact  and  give  mutual  support  as  the  load  increases. 

188.  Switches  for  Railro.ujs;  Thomas  Dougherty,  Macon,  Georgia. 

Claim— The  combination  and  arrangement  of  the  flat  bars  and  the  stationary  end  plates,  provided  with 
the  guide  rails  in  connexion  with  the  rails,  constructed  as  set  forth. 

189.  SELF-RELEASiNa  "U'hiffle-trees  ;  Eugcnc  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — Operating  the  two  rods  simultaneously  by  means  of  the  slotted  guards,  iu  combination  with 
boxes  and  lips,  in  the  manner  specified. 

190.  Attaching  Thills  to  Vehicles;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — The  combination  of  the  swivel  coupling  boxes  having  an  elliptical  slot  through  their  ends,  thill 
irons  having  fluked  pui  tions  and  hinged  gates,  or  their  equivalents. 

191.  Carpet-sweeper;  Jacob  Edson,  Boston,  Massachusetts. 

Claim — Producing  the  motive  power  of  the  machine  by  means  of  a  belt  of  rubber  or  gutta  percha.  inter- 
posed and  running  between  the  pulley  or  roller,  and  the  surface  to  be  swept  or  passed  over.  Also,  arranging 
the  gliding  wheel  upon  the  stationary  hollow  shaft  or  hushing,  through  which  the  axle  of  the  bush  shaft 


Claim — ^Ist,  In  combination  Tsith  the  adjustable  block  on  tlie  plough  beam,  the  scoring  or  leveling  plough 
in  advance  of  it.  2d,  In  combination  with  the  plough  beam  and  coulter,  the  swinging-weighted  crane  or  levf  r, 
for  preventing  the  careening  of  the  plough,  or  for  recovering  its  proper  position  after  it  has  careened.  Sd. 
The  combination  of  a  forked  coulter,  for  cutting  a  wedge-shaped  or  tapering  slice  over  the  coulter  gash,  with 
a  pressing  or  driving  device  for  forcing  down  said  slice,  and  thus  packing  the  coulter  gash.  4th,  A  mole  or 
former  made  of  a  series  of  conical  shaped  sections,  which  increase  in  size  or  they  recede  from  the  coulter,  and 
which  are  so  linked  together  as  that  they  may  move  in  a  horizontal  plane,  but  be  comparatively  rigid  in  a 
vertical  plane.  5th,  In  combination  with  the  mole,  the  scorer  or  shoe  ou  its  rear  section  or  end,  said  pcorer 
forming  a  groove  or  channel  in  the  bottom  of  the  finished  drain,  for  admitting  the  water  into  it,  the  sides  of 
the  drain  being  so  closely  packed  as  to  prevent  the  water  from  entering  there. 

193.  White  Lead  Apparatus;  D.  R.  Erdmann,  Philadelphia,  Pennsylvania. 

Claim — A  rotaiy  cylinder,  aiTauged  with  double  wire  nettings,  iu  combination  with  a  vat,  provided  with 
a  tube. 

194.  Fabrics  ;  Alex.  Forot,  Paris.  France. 

Claim — The  manufacture  of  a  new  kind  of  fabiic  without  weaving,  composed  simply  of  threads  glued 
upon  a  base  of  paper,  or  any  suitable  kind  of  material,  such  fabric  being  kft  plain  or  ornamental,  by  emboss- 
ing, or  any  other  process. 

195.  Sawing  Machine  ;  Benjamin  Fulgham,  Richmond,  Indiana. 

Claim — 1st,  The  combination  and  arrangement  of  the  two  frames,  placed  one  within  the  other,  ami 
arranged  so  as  to  admit  of  the  saws  being  adjusted  vertically,  and  also  moved  horizon tallj',  forward  and  back. 
2d,  The  arrangement  of  the  shafts  with  their  respective  gearing  and  the  pulley,  in  connexion  with  the  two 
reciprocating  frames,  whereby  the  saws  are  rotated,  and  at  the  same  time  have  a  reciprocating  motion  com- 
municated to  them.  3d,  In  combination  with  two  circular  saws,  the  inclined  ways  of  the  log  carriage,  for  the 
purpose  set  forth. 

196.  MAMjFACTtmE  OP  Coal  Oils;  H.  P.  Gengemhre,  Alleghany,  Pennsylvania. 

Claim — The  continual  progressive  and  gradual  destructive  distillation  of  coal,  or  other  bitumiferous  eub- 
Btance,  for  the  purpose  of  ob  aining  therefrom  the  different  products  of  distillation,  by  means  and  with  the 
use  of  the  apparatus  described,  or  other  equivalent. 

197.  MANUTACTtTRE  OF  PORODS  RuBBEE  Cloth;  Charles  Goodyear,  New  Haven,  Connecticut. 

Claim — As  a  new  porous  manufacture,  pervious  to  air  and  water  repellant,  composed  of  a  woven  or  equiva- 
lent fabric,  aud  a  thin  porous  coating  of  India  rubber  or  allied  gum. 

198.  India  Rubber  Fabrics;  Charles  Goodyear,  New  Haven,  Connecticut. 

Claim — The  porous  and  water  repelWnt  manufacture,  composed  of  a  bat  or  fleece  of  cotton  or  other  fibre 
and  india  rubber  or  allied  gum,  united  and  rendered  porous. 

199.  Clasps  for  Skeleton  Skirts;  Joseph  Grunwald,  City  of  New  York. 

Claim — The  combination  of  the  hoops  or  springs  with  the  tape,  by  means  of  clasps,  constructed  as  de- 
scribed. 
290.  Cross-cut  Sawing  Machine;  James  Hamilton,  City  of  New  York. 

Claim — The  manner  of  arranging  the  shaft,  d,  aud  its  gear  wheel,  f.  and  bevel  gear,  r,  in  connexion  with 
the  bevel  gear,  s',  and  gear,  s.  on  the  shaft,  1,  so  that  said  shaft,  d,  can  bo  changed  to  stand  horizontally  and 
fcive  motion  to  the  saw,  whether  the  said  saw  and  the  gearing  therof  be  in  a  horizontal  or  vertical  position, 
thereby  adapting  one  machine  to  be  moved  by  hand,  in  felling  trees  or  sawing-np  logs.  Also,  in  combination 
with  the  aforesaid  machine  for  sawing  logs,  the  detachable  frame,  buck,  and  variable  lever,  for  holding  smaller 
logs  while  being  sawed  for  firewood. 
201.  Mole  Ploughs;  A.  Hammond,  Jacksonville,  Illinois. 

Claim — The  shoe,  provided  with  a  knife  and  projection,  arranged  in  the  manner  set  forth. 

[This  Is  an  improvement  on  the  shoe  or  tooth  of  the  mote  or  drawing  plough,  and  consists  in  extending 
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n  portion  of  Ihe  tooth  out  behind  the  standard,  and  forming  a  furrow  or  groove  in  the  upper  surface  of  if 
dimiiiiBhinK-  as  it  rt-jiches  the  extreme  end,  for  the  purpose  of  closing  up  the  opening  left  by  the  standard  to 
prevent  the  ditch  from  filling  up  again.  It  also  consists  in  forming  or  affixing,  in  any  suitable  way,  a  pm  or 
nn-ular-sh:iped  knife  to  the  sole  of  the  shoe,  to  open  a  place  along  the  bottom  of  the  ditch  for  allowmg  the 
water  to  p;uss  up  into  the  same  and  be  drained  off  from  below  the  ditch.] 
'202.  Self-acting  Wagon  Brakes;  B.  S  Healy,  Cohocton,  New  York. 

Claim— The  combination  of  a  forked  pole  with  the  hounds,  whereby  the  pole  is  free  to  slide  in  its  forks 
and  oi>erate  the  brakes  without  moTing  the  forks  backward  in  the  hounds.  Also,  in  combination  with  brakes 
pivoted  to  a  fised  bar,  I  claim  the  brake  blocks,  arranged  and  connected  with  the  brakes,  as  set  forth,  whereby 
the  friction  of  the  wheels  on  the  blocks  draws  the  brakes  toward,  and  causes  them  to  press  with  greater  force 
against,  the  wheels. 
203.  Car  Seats;  William  M.  Henderson,  Baltimore,  Mar3iand. 

Claim— 1st,  The  construction  of  a  railway  reclining  chair  or  couch,  securely  attached  to  the  floor  of  the 
car.  ■ftith  the  whole  chair  reversible,  so  as  to  face  either  end  of  the  car.  2d.  The  mode  of  varying  the  height 
of  the  back  of  the  chair,  bv  making  it  in  two  pieces  and  suspending  the  lower  portion.  3d,  In  combination 
with  a  chair,  reversible  as  aforesaid,  the  double-acting  foot-board,  single  reversing  leg-rest, and  means  for  ex- 
tending it  by  the  action  of  the  ai'ins  of  the  chair. 
20-t.  Hose  Coupli-\g;  Robert  Heneage,  Buffalo,  New  York. 

Cliiim— The  arrangement  of  the  screw  sections  and  packing  upon  the  cone  extension,  as  set  forth. 

205.  Vise;  II.  C.  Hunt,  Ottumwa,  Iowa, 

Claim — Constmcting  a  vise  iti  such  a  manner  that  it  will  self-retaio  itself  upon  a  table  or  bench. 

206.  Cotton  Seed  Plasters;  John  W.  Uuntley,  Lane's  Creek,  North  Carolina. 

Cliiim— The  vertical  rotating  toothed  shaft,  in  connexion  with  the  follower  or  gatherer  placed  within  the 
hopper,  and  arranged  as  set  forth. 
207-  MiLL-STONE  BcsHES;  Levi  S.  Ives,  Brooklyn,  New  York. 

Claim— let,  The  placing  of  a  cylinder,  d,  which  contains  the  spindle  collar,  blocks,  and  the 'adjusting 
wedges,  within  a  cylinder,  m,  secured  within  the  centre  of  the  bedstone,  the  cylinder,  d,  being  allowed  a  ver- 
tical movement  or  play  within  the  cylinder,  h,  to  permit  of  the  vertical  adjustment  of  the  spindle,  and  con- 
eequently  the  runner  or  upper  millstone,  with  but  little  friction,  and  keeping  all  the  parts  in  position  so  as 
to  prevent  their  derangement.  2d,  The  arrangement  of  the  plates,  j  K  L,  with  the  washer  and  ring,  or  their 
equivalent,  in  connexion  with  the  projection  on  the  inner  side  of  the  cylinder,  D,  to  prevent  the  casual  turn- 
ing of  the  blocks  with  the  spindle.  3d,  The  plate,  n,  provided  with  the  flanch  and  the  dome-shaped  cap,  p, 
provided  with  the  flanch,  in  connexion  with  the  cap.  t,  and  plate,  the  above  parts  being  attached  respectively 
to  the  cylinder,  d,  spindle  collar,  and  driver,  to  form  an  air  and  a  dust  chamber. 
20S.  Mole  Plocghs;  H.  R.  Jerome,  Monroeville,  Ohio. 

Claim — Ist,  The  arrangement  of  a  beam,  carrying  a  mole  plough,  with  the  front  and  rear  standards  of 
the  front  and  rear  propelling  wheels,  and  with  the  adjusting  device.  2d,  Providing  the  coulter  with  a  series  of 
notches,  and  arranging  the  draft-chain  in  one  or  other  of  said  notches,  and  thus  having  the  draft  applied 
directly  to  the  coulter.  3d,  The  combination  of  a  coulter  which  is  elliptical  in  tbriu  in  its  transverse  section, 
with  a  mould  which  is  conical  at  its  tront  and  rear  ends. 

209.  Apparatus  for  Lighting  Gas  Burners;  Wm.  B.  Johns,  of  the  United  States  Army, 

Claim — Giving  the  wrench  staff  the  jointed  sections,  so  that  a  match  inserted  in  the  extreme  section  may 
illuminate  thL-  burner  key  while  the  giis  is  being  turned  on,  and  also  serve  as  a  torch  to  ignite  the  gas. 

210.  Washing  Macbine;  Thomas  J.  Jolly,  Clean.  Indiana. 

Claim — The  arrangement  and  combination  of  the  treadle,  sliding  table,  and  rotary  rubber,  constructed 
in  the  manner  set  forth. 


211.  Machinery  fob  M-INCFACtuking  Artifictal  Fuel;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 
Claim — 1st,  The  combination  and  arrangement  of  the  mills,  conveyors,  mixing  and  heating  cylindera, 

moulding  and  conveying  apparatus,  in  the  raannev  described.  2d,  The  combined  use  of  the  moulding  appa- 
ratus, and  of  the  tank  or  reservoir  of  water,  for  the  purpose  of  receiving  and  moulding  the  heated  and  plastio 
material  in  said  tank  of  water,  for  cooling  the  machinery  and  fuel,  and  for  preventing  the  material  from  ad- 
hering to  the  machine.  3d,  The  combination  of  the  endless  apron  with  the  moulding  apparatus,  operatiui; 
ill  a  tank  or  reservoir  of  water,  in  the  maimer  described. 

212.  Clasps  for  Fastening  B.vnds  on  Cotton  Bales,  4c.;  Hazard  Knowles,  City  of  New  York. 

Claim — The  method  of  securing  straps  by  means  of  a  roller,  in  combination  with  the  wedge-formed  mor- 
tise of  the  sleeve,  which  receives  the  stnip,  as  described. 

213.  ChijRn;  S.  S.  Langdon,  Cleveland,  Ohio. 

Claim — The  described  construction  and  arrangement  of  rotary  churns,  when  the  same  are  provided  witli 
the  dash  frame  and  chambers,  arranged  as  set  forth. 

214.  MolePlodghs;  Joel  Lee,  Galesburgh,  Illinois. 

Claim — The  two  swords  fitting  closely  together,  the  front  one  attached  to  the  mould  near  the  forward  point, 
the  rear  sword  pivoted  near  tlie  rear  point  of  mould.  Also,  the  lever,  in  combination  with  the  swords  for  ope- 
rating or  adjusting  the  front  sword  and  the  mould. 

215.  Stoves  ;  John  Magee,  Lawrence,  Massachusetts. 

Claim— The  arrangement  of  the  pot-grate,  the  hot  air  clmmber,  the  ring  grate,  the  register,  and  the  ash 
chamber,  together  and  with  direct  descending  and  biise  flues. 

216.  Tovere;  Joseph  P.  Markham,  Penufield,  Michigan. 

Claim— lat,  The  use  of  the  indented  valve,  in  combination  with  the  outlet  passages,  arranged  in  such 
manner  that,  by  moving  said  valve  back  and  forth  underneath  the  outlet,  it  will  admit  the  wind  to,  or  shut 
it  off  from,  said  outlet,  equally  and  gradually,  on  each  side  of  the  central  tube.  2d,  The  mode  of  making  the 
livis  •  nozzle  independent  of  Ihe  mii^onry  for  support,  by  the  use  of  the  tube  and  its  socket,  in  comhiuatiou 
with  the  ribs  and  corresponding  rebates. 

217.  Towel  Rack;  Rufus  Maxwell,  Tucker  Co.,  Virginia. 

Claim— The  construction  of  racks  for  endless  towels,  witb  a  slot  and  opening,  aa  described. 

27» 
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218.  BiyDiNG  Apparatus  por  Harvesters;  Charles  11.  McAleer,  Chanibersbtirgh,  Pennsylvania. 

Claim — The  apparatus  or  elevator  for  raisiug  and  compressing  the  gavel,  constructed  iu  the  manner  de- 
scribed. 

219.  Rotary  Movement;  W.  Howard  Mitchell,  San  Francisco,  California. 

Claim — Two  or  more  reversed  eelf-detaching  pawls  or  catches,  working  on  opposite  sides  of  the  periphery 
of  the  ratcliet  wheel,  by  being  attached  to  aims  working  in  paralU-l  lines  and  in  the  same  diiectioft,  con- 
structed as  specified.  Also,  the  coiubination  of  the  ratchet  wheel  with  the  pawls  or  catchrs.  and  Ilanches,  and 
the  cross-beam,  with  parallel  arms.  Also,  the  combination  of  the  ratchet  wheel  with  the  tlanched  casing  or 
flanches. 

220.  Rotary  Steam  Engine;  George  J.  Montjny  and  Joel  B.  Sawyer,  Houstun,  Texas. 

Claim — The  arran;2;cmont  of  the  p;i8s;i;re3  in  the  double  elbow  piece  and  the  reversing  cock  or  valve,  in 
combination  with  the  piis^age.s  in  th<>  stationary  huUow  shaft  and  itti  abutment,  the  wholo  applied  iu  con- 
nexion with  the  cylinder  and  its  sliding  pistons. 

221.  Seed  Planters;  WilUs  G.  Murphy,  Seguin,  Texas. 

Claim — The  arrangement  of  the  beam,  hopper,  wheels,  seeding  wheel,  helve,  plough,  covers,  and  con- 
ductor, as  described. 

222.  Safety-rein  for  Bridles;  Rudolph  A.  Nathnrst  and  John  L.  Stewart,  Nashville,  Tennessee. 

Claim — The  connexion  of  the  choke-strap  with  the  common  or  ordinary  drivini^  reins,  so  as  to  act  and 
serve  for  both  purposes  of  driving  and  safety-rein,  and  this  we  claim  whether  it  be  temporaiily  or  perma- 
nently affixed  to  the  bridle  or  haUer,  whether  a  bit  is  used  or  nut. 

223.  Skeleton  Skirt;  Ca-sar  Newman, City  of  New  York. 

Claim — The  combination  of  the  jointed  or  hinged  hoop  supporters,  and  a  scries  of  horizontal  hoops, 
arranged  in  the  manner  described. 

224.  Steam  Slide  Valve;  J.  J.  Parker,  Marietta,  Ohio. 

Claim — Placing  the  valves  loosely  on  the  hollow  arms  of  the  side  pipe,  and  contracting  the  supply  open- 
ings from  the  valves,  for  the  puipose  of  employing  the  pressure  of  the  steam  to  keep  the  valves  iu  contact 
with  their  seats. 

225.  B.u,L  Furniture  Casters;  John  C.  Pedrick,  TTashington  City,  D.  C. 

Claim — Inserting  into  a  metal  cup  containing  the  ball  of  a  csister,  asepamte  anti-friction  bearing,  against 
which  the  ball  revolves,  thereby  lessening  the  friction  of  the  ball  in  the  metal  cup  or  socket. 

226.  Trucks  for  Railroad  Cars,  &c.;  Thomas  E.  Roberts,  Alhuuance,  North  Carolina. 

Claim — The  construction  and  arrangement  of  the  concave  chilled  plate  and  convex  chilled  plate  with 
each  other,  in  the  manner  dusciibcd,  and  their  combination  with  the  self  oiling  friction  rollers. 
227»  Shears;  James  H.  Roorae,  City  of  New  York. 

Claim — Combining  one  limb  of  a  pair  of  shears,  or  other  similarly  operating  hand-cutting  instrument, 
vrith  its  handle  forniin;;*  p.irt  of  a  scpnrate  bvcr.  and  combinin:.^  the  said  limb  and  handle  with  the  other 
limbof  tlif  -li  .-.;  ■  'v  iii  ;n;^  .^f  ^n  -Avm  .-ittnctu'd  to  tli.-  n  .1  ]■  v  r.  .ni-l  operating  on  the  rear  jica-tion  of  tho 
fi^:^t  meiiii'  .  '  '.;!■  '  n  !,,  .■unni  i  tm  -  i  In  -;iiil  Ijik!.  \'.  ;'  ''  -.1,'  t.  r.  and  a  movable  fulcrum  Connexion 
lietwcen  tli  .  '       .  .■  .  .  i  !i  ■  lilii-i  iiinli,  in  ,  .m-.'  ili'   ]■        1  ■  1  1  ■     -.i  .1  b.-ver  to  increase  as  the  shears  close. 

22s.  CARiiUM  AM.  W  ....■■,  .1  v/K>:   Willi. uri  N.  jlnw:'.  Mi.ui.-   iu_;,.  M.iivlaud. 

Claim— The  adjustable  sliding  catch  plate,  operating  iu  cumbiuatiou  with  the  grease  bos  and  jack,  as  do- 
scribed. 

229.  Percussion  Pellet  for  Fire  Arms;  Jacob  Rupertus,  Philadelphia,  Pennsylvania. 

Claim — The  employment  for  enclosing  the  detonatiug  compound  of  a  metal  capsule  of  siiherical  form. 

230.  Stoves;  John  Scheeper,  City  ofNew  York. 

Claim — The  arrangement  and  combination  of  the  fire  chamber,  ovens,  and  flues,  as  described. 

231.  Portable  Iron  Husk  Grist  Mills;  Henry  W.  Shipley  and  Zohar  Blair,  Mount  Vernon,  Ohio. 

Claim — The  husk  and  cup,  a',  composed  of  lower  and  upper  sections,  the  same  being  turned  and  fitted  to- 
gether, and  supported  upon  a  frame,  for  the  purpos;.-  of  making  the  whole  portable  and  complete  in  itself. 
Also,  cementing  the  stone  to  the  interior  of  the  cup,  a,  which  also  forms  the  upper  husk.  Also,  the  cup,  si, 
consti-ucted  as  described,  and  cciiir'Uting  the  stone  thereto,  so  that  both  will  revolve  together.  Also,  the  bridgo 
trees,  in  combination  with  the  husk,  cup,  a',  and  frame,  arranged  as  set  forth. 

232.  Butter  Worker:  Henry  SogL*^,  Columbns,  Pennsj-lvauia. 

Claim — The  tr;i\ .  w  lili  ■  i\\<  \-  Imttom  and  ends  set  on  an  inclined  plane  of  rollers,  working  in  combina- 
tion with  the  cyliii  I  !,  '  :  ;he  purpose  of  working  the  milk  and  superfluous  matter  frum  the  butter, 
at  the  same  time  1.'   1 1       1       1  ;    1 11  ,^aid  butter  through  which  tlie  luilk,  &c.,  may  escape. 

233.  Slide  Valves  i>r  M  ,\M  i:  .   imx;  David  Stoddard,  San  Francisco,  California. 

Claim — ^Ist,  The  employnieut  uf  il..  :  1  :  u  1  i  ;  .  in  combination  with  a  cavity  and  a  balance  frame,  as 
described.    2d,  The  combination  of  an  1  1  .,  ■  .1      ;  mu  and  screw,  with  the  elastic  plate,  as  described. 

(A  flexible  metallic  plate  is  api'l  ■  i.  i;i  ^ '  im  inii  inn  with  a  balance  frame,  between  the  back  of  a  slido 
valve  and  the  back  of  the  steam  chest,  ■wiicr'hy  1  he  valve  is  relieved  of  unnecejisary  pressure,  and  caused  ti> 
work  with  very  little  friction.  This  is  the  invention.  The  valvo  and  the  balance  frame  are  constructed  of  a 
certain  form,  and  a  spring  and  set-screw  are  so  applied,  iu  combination  witJi  the  flexible  plate  and  balance 
frame,  as  to  compensate  for  the  wear  of  the  frame,  the  valve,  and  seat.] 

234.  Steam  Generator;  William  .Mount  Storm,  City  of  New  York. 

Claim — 1st,  The  plan  or  method  of  conveying  water  from  a  closed  tank  or  reservoir  to  the  heating  sur- 
faces of  a  steam  gencratt>r  by  capillary  attraction.  2il.  So  consti-ucting  and  locating  the  said  supply  tank  that 
the  influence  of  the  heat  upon  the  water  contained  therein  for  feed,  while  elevating  its  temperature,  shall  iu 
no  case  bring  it  up  to  the  st-am  generating  or  boiling  point  under  the  given  pressure. 

235.  Weighing  Scales;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Vermont. 

Claim— The  arrangement  of  the  bars  of  the  larger  platform,  to  wit:  one  lever  crossing  the  other  at  about 
right  angles,  so  that  the  kuifc-edged  bearings  of  the  fuut-pieces  of  one  lever  will  be  at  right  angles  to  those  of 


American  Fatents  wMcJi  issued  in  Aiitjust,  1859.  319 

the  other,  find  the  lateral  movement  of  the  foot-pieces  on  the  bearing:8  prevented.    Further,  attaching  the 
nmis  of  the  levers  eitlier  sepurately  ur  when  connected  direct  to  tbo  Lieuuj,  and  having  the  bar  of  the  scoop 
or  smaller  platform  rest  on  knife-edged  bearings  on  the  beam. 
2o6.  Blank  for  SaoE-PEaoixa  >L\chines;  B.  i\  Sturtevant,  Boston,  Massachusetts. 
Claim — A  blani;  or  strip  of  shoe  pegs  cut  around  the  log.  as  described. 

237.  Machixe  for  Xickixg  and  TRiMMisa  He.U)S  of  Screws;  N.  G.  Thorn,  Cincinnati,  Ohio. 

Claim — 1st,  A  revolving  or  rotating  head,  which  revolves  around  a  series  of  spindles  or  blant  holders 
with  an  intermittent  or  interrupted  motion,  Girryin^  upon  it  the  necessary  apparatus  and  tools  for  shaving, 
nicking,  and  trimming,  or  otherwise  finishing  the  heads  of  ^crew  Mank-.  i!>t.  Ju  cunibination  with  the  spin- 
dles or  blank  holdei-8,  the  annular  cam,  having  internal  aiil  -  m  )im1  ini'i  i  ^i  i  ic(_'s,  for  the  purpose  of 
raising  the  spindle  in  the  nicking  pr(x:ess,  and  operating  iIm      [.    i  _    i.p 'ii  the  one  rod.    Jid,  In 

combination  with  the  spindlts  or  blank  holders,  the  rod, d.  H,  ;    ;    .    ^     i    i       : it,  when  such  a  spring, 

or  equivalent,  is  made  to  act  upon  the  rod  at  required  inteiv.d-  I'lli-lin.  ih.  i  1  mli.  by  being  attaclied  to 
some  rotating  or  reciprocating  portion  of  the  machine.  4th.  T\i*-  Kvi-r,  th>-  spring,  and  catch,  or  other  me- 
chanical equivalent,  which  acts  upon  the  machine,  for  tho  purpose  of  arresting  one  part  while  it  releases 
another.  5th,  The  arrangement  of  the  spindles  and  driving  shaft  in  such  a  manner  that,  while  the  spindles 
containing  tho  blanks  to  be  shaved  and  trimmed  are  acted  upon  by  the  driving  belt,  the  spindle  containing 
the  blank  to  be  nicked  is  not  acted  upon,  and  the  necessary  tension  is  given  the  belt  at  all  times  in  the  revo- 
lution of  the  head  without  the  use  of  a  binder.  6th,  In  combination  with  the  worm  wheel,  or  its  equivalent, 
for  giving  motion  to  the  cams,  I  claim  the  cam,  y.  and  tool  cam,  x,  when  acted  upon  in  such  manner  that  the 
said  cams  remain  stationary  while  the  head  revolves,  or  nearly  so,  and  the  cams  revolve  while  the  head  is  sta- 
tionary. 7tli,  Finishing  the  heads  of  screw  blanks  by  an  api>aratus,  by  which  the  necessary  tools  for  finishing 
the  head  are  revolved  round  the  spindles  or  blank  holders,  whether  such  blank  holders  are  stationary  or  other- 

238.  Laying  Submarine  Telegraph  Cables  ;  Andrew  Turney,  Jr.,  Fairfield,  Connecticut. 

Claim — The  construction  and  use  of  an  apparatus  consisting  of  two  hollow  cylinders  with  longitudinal 
joints  or  hinges,  and  two  discs  or  flanches,  set  obUquely  to  the  cylindei-s,  and  a  guide  or  regulating  disc,  to  be 
attached  to  a  telegraph  ca.ble,  while  the  cable  is  being  submerged,  to  check  the  rapidity  of  the  sinking,  and 
to  atford  a  constant  strain  on  it  in  the  direction  of  the  vessel  which  is  paying  out  the  cable,  to  avoid  kinks 
or  festoons. 

239.  Washing  Maccines;  John  Wagoner  and  Abram  Severson.  Guilderland  Centre,  New  York. 

Claim — Mounting  the  revolving  platfomi,  K.  and  the  pulley  and  gt-ariug,  or  their  equivalents,  on  the 
hinged  platform,  m,  and  so  arranging  the  whole  that,  when  m  is  turned  up,  the  driving  belt,  o',  is  slackened, 
and  the  whole  lies  within  or  by  the  side  of  the  main  frame — and  when  m  is  turned  down,  the  gravity  of  the 
tub,  or  equivalent  vessel,  tightens  o,  and  causes  the  several  parts  to  operate  without  any  labor  in  adjusting. 

240.  Carding  Engines;  Samuel  Wethercd,  Baltimore,  Maryland. 

Claim — ^Ist,  A  card-clothed  main  cylind^-r  for  cardiug  engines,  which  performs  a  lateral  vibrating  move- 
ment simultaneously  with  its  revolution.  2d,  A  card-clothed  "  fancy  "  or  -upper  cylinder,  which  is  capable  of 
performing  a  lateral  vibration  as  it  revolves,  in  combination  with  a  laterally  vibrating  card-clothed  main 
cylinder. 

241.  IIat  3Ieasot.es;  Julius  Wehle,  Qty  of  New  York. 

Claim — 1st,  The  divided  handle,  in  combination  with  the  elastic  oval  strip,  for  the  purpose  of  contract- 
ing the  said  oval  strip.  2d,  The  scale,  secured  to  one  of  the  handles,  and  passing  through  an  incision  of  the 
other  handle,  in  combination  with  the  screw. 

242.  Horse  Power  Machine;  Y.  B.  Williams,  Freeport,  Illinois. 

Claim— The  arrangement  and  comhination  of  the  circular  standard,  toothed  rim,  ring,  c,  pinions,  d,  wheels, 
E,  pinion,  e,  toothed  ring,  g,  and  pinion,  H. 

243.  Machine  for  Bundling  Kindling  Wood;  Wm.  S.  Williams,  City  of  New  York. 

Claim — 1st,  The  feeding  clamps  and  slideri.  arranged  and  acruated  in  the  manner  set  forth.  2d,  Tlie 
combination  of  the  aepai-ating  and  dividin. 'fiii  .  ,\:;Ii  7ii  ^  ,  >  \- wood  carrier  to  convey  the  wood  to  the 
bundling  apparatus.  3d,  The  sliding  supi-MH  .  1:  'it'- kindling  wood  as  fed  into  the  machine, 

and  keep  it  in  place.  4th,  The  curved  c.iM  ;  i  m  i  ;  :  :_  rn  deliver  tho  bundle  of  wood  and  gather 
the  next  loose  wood  into  a  bundle.  5tli,  !  i  '  i:  i  ^  i  !■  i  i  ~,  t^  concentrate  and  compress  the  bundle  of 
wood.  6th,  The  stationary  plate  and  segments,  m  euinljination  with  the  conical  gatherer  to  sustain  the  wood 
while  acted  upon.  7th,  The  plunger  or  press-block,  acting  to  bring  the  ends  of  the  bundle  of  wood  level.  8th, 
The  vertical  moving  frame  forming  the  reception  for  the  wire,  and  the  guide  for  the  apparatus  that  wraps  said 
wire  around  the  bundle  of  wood.  9th,  lu  combination  with  the  frame,  I  claim  the  chain  to  wrap  the  wire 
around  the  bundle  of  wood,  and  the  clamp  to  hold  the  wire  near  the  middle  part  thereof.  10th,  The  circular 
twisting  jaws  moving  in  dovetails,  and  acting,  when  revolved  by  cumpeteut  means,  to  twist  the  ends  of  the 
wires  together.  11th,  Thi-  arrangement  of  the  sliding  and  rovolviug  shaft,  in  combination  with  the  twisting 
jaws.  12th,  The  spring  guides,  to  keep  the  wire  straight  while  passed  into  the  machine,  in  combination  with 
the  traveling  jaw  or  clamp  and  with  the  shear. 

244.  Patterns  for  Moclding;  John  Alexander,  Assignor  to  self  and  James  Ritchie,  Brooklyn.  New  York. 
Claim — The  employment  or  use  of  a  *' former."  with  a  pattern  constructed  of  a  plastic  substance,  and 

formed  on  or  over  the  '"former."  to  produce  moulds  in  sand  for  the  casting  of  hollow  ware  and  other  castings 
of  the  exact  thickness  required. 

245.  Hanging  the  Bodies  of  Wheel  Yeuicles;  Charles  Bradfield,  Assignor  to  C.Stewart  Bradfield,  Phila- 

delphia, Pennsylvania. 
Claim — Ut.  A:   ■  liiij  til    wheels  to  the  body,  by  moans  of  the  arms  secured  to  the  traverse  bars  of  the 
ehafts  or  arbi'i.  .  ;  <1   in  the  flanches  and  bearings  of  the  plates  of  the  body,  and  having  springs 

placed  between  th    :  -lil  traverse  bars.    2d,  Attaching  the  thills  to  the  body  by  means  of  the  bars, 

fitted  in  the  eyrs  [ind  -  1  111'  I  thereon  at  the  desired  height  by  set-screws. 

246.  Apparatus  for  Sipplying  Furnaces  with  Hot  Air;  Calvin  Fletcher,  Assignor  to  Addison  C.  Fletcher, 

Cincinnati,  Ohio. 
Cl.aim — The  arrangement  of  the  fan  .and  tho  st^am  chambers,  a,  communicating  with  the  chambers,  n  c, 
together  with  the  inlet  steam  pipes,  e,  the  cold  air  passages,  hot  air  pip.-s,  G  I  I,  and  thj  pipes,  f,  for  ihj  dis- 
charge of  the  water  of  condeus,ition. 
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247.  Restorixo  'Waste  Vclcasized  Rubber;  lliram  L.Uall,  Assignor  to  the  Beverly  Kubber  Company,  Biv- 
erly,  Massacbusettti. 
Claim — The  restoring  of  waste  vulcanized  rubber  or  gutta  percba  by  the  use  of  superheated  steam,  ia 
r  described. 


24S.  Cotton  Presses;  Miles  B.  Hand,  Assignor  to  self  and  Sheldon  B.  Hand,  Ilandsboro',  Massachusetts. 

Claim — The  combination  of  the  toggles  and'screws,  when  the  latterare  connected  to  the  driviug  or^power 
shaft,  or  to  a  shaft  connected  therewith,  by  mi-ans  of  universal  joints. 


2i9.  Churn;  John  J.  Lehaye,  Reading,  Assignor  to  self  and  John  Tucker,  rhiladelphia,  Pennsylvania. 

Claim — The  vessel,  cylinder,  and  reciprocating  plunger,  adapted  to  and  arranged  in  respect  to  each  other, 
as  set  forth,  in  combination  with  the  devices  di-scribed,  or  their  equivalents,  for  enlarging  or  contracting  at 
pleasure  the  communication  between  the  said  cylinder  and  vessel. 

250.  Machine  for  Making  Hooped  Skirts  ;  Ciesar  Neumanu,  City  of  New  York,  Assignor  to  Abraham  Prince, 

Boston,  Massachusetts. 
Claim — The  combination  of  a  series  of  twisting  apparatus  with  guide  rods,  for  the  purpose  of  forming  a 
hoop  skirt.    Also,  in  combination  with  the  twisting  apparatus,  the  elevatiug  screw  and  its  appendages,  and 
the  mode  of  opeiuting  the  same.    Also,  collapsing  the  guides  to  form  difiVreut  sized  skirts,  and  to  deliver  the 

251.  '•  Fifth  Wheel"  for  Fire  Engines  and  other  Vehicles  ;  Robert  Poole,  Assignor  to  self  and  G.H.  Hunt, 

,  Baltimore,  Maryland. 
Claim — Hanging  the  pivoted  fifth  wheel  of  a  steam  fire  engine,  or  other  heavy  carriage,  to  a  bolster  when 
tiie  latter  plays  witlSn  or  over  the  axle  of  a  vehicle,  and  is  suspendu-d  to  springs  which  have  their  bearings  or 
Beats  on  said  axle. 

252.  Meat  Safe;  E.  L.  Pratt,  Assignor  to  self  and  R.  B.  Fitts,  Philadelphia,  Pennsylvania. 

Claim — A  combined  arrangement  of  a  cover,  perforated  with  small  holes  at  the  upper  part,  and  a  stand, 
also  perforated  with  small  holes,  as  specified. 

253.  Iron  Fences;  John  B.  Wickersham  and  Henry  Jenkins,  Brooklyn,  New  York,  Assignor  to  the  New  York 

Wire  Railing  Company. 
Claim — Constructing  railways,  fences,  and  other  articles,  by  metallic  bars  intersecting  each  other,  and 
united  by  a  cast  iron  ornament  or  connexion,  when  one  or  more  bars  runuing  parallel,  or  in  one  direction,  pass 
through  between  two  or  more  bars  running  in  another  direction. 

254.  Mode  of  Lighting  Gas  bt  Electricity;  Archilaus  Wilson,  City  of  New  York,  Assignor  to  D.  A.  Heald) 

A.  L.  Wilmarth,  C.  T.  Martin,  and  H.  A.  Uuvibut. 
Claim — Combining,  with  a  gas  or  other  burner,  metallic  points  approaching  but  not  coming  in  contact 
with  each  other — but  this  I  only  claim  in  combination  with  the  inductive  apparatus,  for  the  purpose  of  cflFect- 
ing  ignition  by  means  of  the  electric  discharge  or  spark.    Also,  combinioK  with  a  galvanic  battery,  an  in- 
ductive apparatus  or  coil,  metallic  points,  and  an  electro-magnet,  for  the  purposes  specified. 

AUGUST  23. 

255.  Machinery  for  Forming  Hat  Bodies;  Peter  Arneson,  Newark,  New  Jersey. 

Claim — The  arrangement  and  combination  of  the  adjustable  plates,  perfoi-ated  apron,  case,  feed  rollers  and 


[The  invention  consists  in  disposing,  by  means  of  a  suction  blast  and  adjustable  register,  the  fur  on  an 
endless  perfoi-ated  apron  or  other  carrier,  in  such  a  manner  that  the  fur  will  be  presented  to  the  picker  and 
through  the  latter  presented  to  the  cone  in  a  volume  varying  in  density,  and  corresponding  to  the  varying 
tiiickuess  of  the  hat  body  to  be  formed.  It  also  consists  in  arranging  the  former  or  perforated  cone  relatively 
with  a  picker  and  discharging  rollers,  so  that  the  former  or  cone  will  receive  the  fur  in  proper  quantities 
without  the  aid  of  deflectors,  guides,  or  any  extraneous  device  whatever.] 

256.  Shipper-gear  for  Pulleys;  Albert  Betteley,  Boston,  Massachusetts. 

Claim — The  combination  of  a  brake  lever,  a  friction  roller,  and  an  independent  brake,  applied  and  ope- 
rating together,  and  with  a  shipping  apparatus. 

257.  Bed-bottom;  R.  F.  Billings,  Portland,  Maine. 

Claim — The  arrangement  and  combination  of  the  side  rails  and  boxes,  providtd  with  the  springs,  and 
lunged  hds,  and  slats,  attached  to  the  lids  by  the  straps. 

258.  Bed-bottom;  A.  Bingham,  Talladega,  Florida. 

Claim — The  arrangement  and  combination  of  the  longitudinal  slots,  rocking  foot  rail,  rising  and  falUng 
hand  rail,  and  segment  guides. 

259.  Finger  Rings;  Seba  Bogart,  City  of  New  York. 

Claim — An  extension  or  divided  finger  ring  having  its  ends  provided  with  a  catch  or  fastening. 

260.  Grinding  Mills;  Charles  W.  Brown,  Boston,  M;issachusett8. 

Claim — Ist,  Regulating  the  adjustable  stone  of  a  gi'inding  mill  that  the  stone  may  have  a  vertical  adjust- 
ment, so  as  to  grind  finer  or  Ciniser  at  the  same  time,  so  that  the  pressure  of  the  runner,  with  respect  to  the 
stationary  stone,  will  be  aut"[:i  ii.  i.\\  ■  in  i!i/,ed,  and  be  raised  and  lowered  to  free  itself  of  any  foreign  Bub- 
stance  getting  between  the  t\'  1  •  .  \  in  ;iii,-i  of  levers  and  vertical  rod, toggles,  sliding  coUar.and  weighted 
arms,  acting  upon  the  muvH  i      ;  ;  it  .  or  the  equivalents  thereof.    sSd,  The  method  set  forth  for  regu- 

lating the  flow  of  the  grain  ii  m  i  u     u  j  |.  r.  by  adjusting  the  same  vertically.    3d,  The  dead-eye,  airanged 
wilhin  the  eye  of  the  upper  stun'-  and  caiiaMe  of  being  raised  or  depressed  with  the  spindle. 

261.  Cct-off  Gear  for  Steam  Engines;  C.  P.  Buckingham,  Mount  Vernon,  Ohio. 

Claim — The  employment  of  the  tripper,  arranged  so  as  to  be  adjusted  and  to  trip  both  valves,  in  combi- 
nation with  drops,  arms,  and  lifters. 

262.  Inkstand;  William  Burnet,  City  of  New  York. 

Claim — The  construction  of  an  adjustable  apparatus,  connected  with  the  cover  and  flexible  bottom  of  an 
inkstand,  so  that  at  whatever  height  (above  the  luwer  orifice  of  the  funnel)  the  link  on  the  main  reservoir 
may  be,  there  shall  always  be  a  suihcieuoy,  and  never  an  ovci-flow,  in  the  fuunelj  ou  opening  the  inkstand 
Cover. 
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263.  Grin'DIXG  Mills;  J.  Curl,  Grenada,  Mississippi. 

Claim— let,  The  armnpcincnt  and  combination  of  the  pivoted  lever,  ehaft.  stone,  c,  and  screws.  2d,  Tho 
employment  of  a  hinged  tnp-liar,  in  combination  with  the  shaft,  and  stones,  c  D. 

264.  "Washing  Maciii.ve  :  11.  M.  Coombs  and  L.  "W.  Nelson,  Portland,  Oregon. 

Claim — The  construction  of  the  clothes'  cylinder  surrounded  with  air  tiibps,  having  orifices  for  discharg- 
ing air  into  the  water,  iu  combination  with  the  drying  and  washing  cylinder  and  fire  chamber. 

265.  Mole  Ploughs;  C.  "W.  and  J.  H.  Crandall,  and  Hoza  N.  Hawkins,  Cameron,  Illinois. 

Claim — Tlie  combination  of  the  opening  or  ditching  piece  with  the  standard  and  peculiarly  formed, 
hinged  follower  or  former,  operating  in  the  manner  set  forth. 
260.  Rat-tbap;  E.  H.  Crane,  Burr  Oak,  Michigan. 

Claim — The  arrangement  of  the  platform,  spring,  c.  strap,  spring,  i,  and  chuck,  with  arms  provided  with 
projections,  spring,  h,  and  box,  provided  with  hanging  door. 

267.  Mancfactcbe  of  Ribbed  Elastic  Cloth  ;  11.  U.  Day,  City  of  New  York. 

Claim — The  method  of  manufacturing  ribbed  elastic  cloth,  that  is  to  say,  elastic  cloth  containing  strands 
of  rubber,  by  forming  the  strands  of  rubber  upon  the  covering  cloth,  with  which  they  are  to  be  permanently 
attached,  in  contradistinction  to  forming  the  strands  separately,  and  aftnrwards  attaching  the  covering  mate- 
rial to  them.  Also,  the  method  of  spreading  the  gum  upon  the  covering  cloth,  and  dividing  it  into  strands 
at  one  process,  so  that  the  two  operations  are  effected  simultaneously  at  different  parts  of  the  same  apparatus. 

268.  Machines  for  Winding  Thread;  Lucius  Dimock,  Hebron,  Connecticut. 

Claim — The  arrangement  and  combination  with  the  guide  of  two  separate  and  distinct  series  of  grooves, 
having  their  channels  cut  on  opposite  angles. 

269.  Composition  for  Cement  Roofing;  Joseph  Ditto  and  Henry  Tan  Bergen,  City  of  New  York. 

Claim — The  composition  prepared  and  composed  of  the  materials  described,  in  the  proportions  set  forth. 

270.  Nail  Machines;  Daniel  Dodge.  Keeseville,  New  York. 

Claim — A  griper,  having  a  reciprocating  movement  towards  and  from  fur^in;:^  or  pointini:  machinery,  and 

opening  automatically  at  the  outer  extremity  of  its  stroke,  so  as  to  ;ill    ^     h  n.  i     In        n  .  i  i  .  ;  n_  i   i  wud, 

orremoval  ofthe  rod, while  it  is  in  thisposition, but  holding  the  r.»i  1  I  itiun, 

and  while  in  any  other  position.    And  in  combination  with  a  so  oj-i        .^        :        '         ■  '  nt  of 

a  gauge  and  a  cutter  or  cutters,  operating  in  the  described  order  of  .-ui    ■  -m  [i  \\  td  i  ..-i  >  ci  in  .  ,i<  h  iih.  r  and 
the  griper. 

271.  Writing  Flitids;  S.  W.  Eells,  Mansfield,  Ohio. 

Claim — The  manner  of  combining  the  above  materials,  so  as  to  prevent  the  oxidation  of  the  indigo,  and 
the  other  coloring  ingredients,  as  specified. 

272.  Knitting  Machines;  E.  S.  Ells,  Troy,  New  York,  Assignor  to  C.  G.  Keeney,  Manchester,  Connecticut. 
Claim — The  combination  and  arrangement  of  the  lever,  e,  arm,  pin,  and  slot,  with  lever,  1,  detent,  and 

springs. 

273.  Elastic  Bulb  Syringes;  J.  J.  Essex,  Newport,  Rhode  Island. 

Claim — So  combining  and  arranging  the  bulb,  air  cliamber,  and  delivery  valve  with  each  other,  and  with 
the  flexible  suction  and  delivery-  tubes,  that  the  air  chamber  shall  be  above  the  delivery  valve,  and  shall  re- 
main while  in  use,  upright,  or  nearly  so,  and  under  the  control  of  the  hand  which  grasps  and  operates  the 
bulb. 

274.  Belt  Fastesong;  Albert  Pickett,  Rochester.  New  York. 

Claim — The  combination  of  the  links  with  the  rivets,  said  links  being  inserted  in  the  ends  of  the  belt, 
in  the  manner  set  forth. 


275.  E.iSY  Chair;  Elbridge  Foster,  Hartford,  Connecticut, 

Claim— The  application  and  insertion  of  the  fiuadrant  slide  into  the  centre  of  each  <>f  the  arms  or  scroll 
ofthe  side  rail,  so  as  to  be  unseen  when  the  back  is  np.  in  the  manner  described.  Also,  the  application  of  tho 
spring,  adjustable  and  extension  back  centre  leg,  in  the  manner  described. 

276.  Method  op  Feeding  the  Saw  to  the  Stopp  in  Sawing  AUchines;  James  F.  GamblR,  Concord,  Penna. 
Claim — Moving  the  saw  forward  when  cutting,  whilst  the  lumber  is  held  stationary. 

277.  Hub-reamer;  Stacy  A.  Garrison,  Union,  New  York. 

Claim— The  arrangement  and  combination  of  the  cutters  and  the  arbor,  as  described. 

278.  Machine  for  Making  Paper  Bags;  William  Goodale,  Clinton.  Massachusetts. 

Claim — 1st.  Tlie  pasting  apparatus,  consisting  ofthe  roller  fitted  to  work  in  an  opening  in  the  bottom  of 
a  paste-bo.x,  the  spring,  or  its  equivalent,  and  the  adjustable  stopper,  combined  to  operate  as  described.  2d, 
The  combination  of  the  continuously  revolving  measuring  rollers,  and  the  intermittently  revolving  feed  roll- 
ers. 3d.  The  drop.  N,  operating  in  combination  with  the  cutter  and  the  feed  rollers,  as  specified.  4th,  Fold- 
ing the  paper  around  a  plate  or  flat  piece  of  any  material  narrower  than  the  bag  it<;elf,  or  of  the  same  width 
as,  but  shorter  than,  the  bag  itself  5th,  The  folders,  applied  and  operating  in  combination  with  tht-  inclined 
planes  at  the  sides  of  the  f  ilding  table.  6th,  The  combination  with  the  folding  table  and  with  a  plate  nar- 
rower than  the  bag,  to  fold  the  bag  upon,  of  one  or  more  movable  inclined  planes,  and  creasine  blades,  ope- 
rating iis  described.  7th,  The  drop,  z.  applied  and  operating  as  described.  Sth,  The  bar,  applied  to  the  vibrat- 
ing roller  frame,  and  operating  in  combination  with  the  knock-off, 

279.  Porous-napped  Rijbber  Fabrics;  Charles  Goodyear,  New  Ilaven,  Connecticut. 

Claim — A  new  porous  manufacture  or  fibric.  composed  of  a  woven  or  other  cloth,  or  equivalent  therefor, 
and  india  rubber  or  allied  gum,  rendered  pervious  to  air  and  impervious  to  water,  and  with  a  face  of  flocks, 
clippings,  or  shearings,  of  woolen  or  other  fibres,  or  equivalents  therefor. 

280.  Cooking  Stoves;  Rensselaer  D.  Granger,  Philadelphia,  Pennsylvania. 

Claim— Placing  across  the  upper  flue  of  a  cooking  stove  a  hoUow  box-formed  partition,  communicating 
with  the  external  air,  the  said  partition  having  two  openincs,  arranged  in  respect  to  the  boiler  holes  in  tho 
top  plate,  as  set  forth,  and  the  said  openings  having  their  inner  surfaces  perforated. 

281.  Harvesters;  John  S,  and  Rezin  Hawkins,  Greenfield,  Indiana. 

Claim— Tlie  arrangement  of  the  main  frame  and  team  shaft,  in  combination  with  the  aiJjuHtable  frame 
and  hinged  shoe  or  cutting  apparatus,  constructed  in  the  manner  described. 


r  and  fire-pit,  wheu 


goo 
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282.  Screw  Presses;  Thomas  R.  Hoplcins,  Assignor  to  self  an.l  R  F  P  l  ■  „  .      v 

Claim-The  use.  in  CMmbinntion  win  I."l'.n^  ,n.  I'ftersbnrjr,  Virginia. 

motion  to  t  ,0  screw,  ti.at  the-  npper  one  ren.uins  s.'.,ioua;y     I   .,  ,'    ,  ,  '^'^LT^-  "  ?"'"''  '"  8"^ 

[Tins  invention  ci.nsisls  ill  .'ivii...  fl     in  "  >olves.  anil  vice-versa, 

means  of  fv,,=,..,,,r Z;,;,,",    /;r,,        I      "'■!'  Vr' '''',"  '     "     "    "'"1  "■' 'low„u;,nI  n„.ii^n   hv 

spur-t.vt!, ,,,.:,  , |.,,^^^     ;;"!   ,;;,    ;    '"    '''■■,","-■""  ■'"'"-'■■i "",!.., ■..„!, :,.|,, ;,„.;, 

gains  Oh  i!,,  i,  „  ,  M,,"''J,'!,',','/!|,^^,|,:',|;  /  J^j'^  ",|'  |;y^,',^|~  '',■;;■-■'"'■'•  '  "■"'-■'i'-"i'i"T"iis.'^™4lniiy 

283.  Cook.™  Apparatus;  Robert  W.  Hill,  \aniatnck.  Connecticut. 

~w^^ri^si;^a-SK^^ 

^4.  -Marine  Propeller;  Hermann  Hirsch,  Berlin,  Prussia 

to  c^;';;^:;;? ^^t.SS^'y^S orlli^  ^^r"P'"'°'^ ^'''-'=''^-  «■-  -""f «■••  fi>-co  obtamoa  is  made 

285.  Cwstrcotiox  of  Ships;  Hermann  Hirsch,  Berlin,  Prussia 

286.  FEEDIX0P.1PER  TO  Printing  Pre,«sf.s:  Rieh.ird  ii  H..,.  ri.vnf  v„vY  1 1 
Claim— The  combination  of  the  I-.  i  ,,.  .,,     ',    ,  ,,        ,  '  '  " 

equivalents,  in  the  said  combination  1  i  ■  ,        '      '  ''    P^i'ing  machine,  ortheir 

partially  cutting  it  into  sheets,  as  it  o  ,-.',,    ,i  .,    ,    i  '  ,       ,    ,    '  '  ,'    '     '     '  "'"'-  machine,  and  cutting  or 
Beveral  .sheets  united  in  certain  plaiA  i,,      ,   i  i     h        M-.m   Km^    ""'  cutler  so  as  to  leave  tho 

so  tbtit  the  conducting  tapes  niav  pus's  Hrouiid  "the  c\me'r'rvlinrtL'!.'''''Ti""  '■"^"'-  T-"""  ^l^i^^'ents  thereof. 

'''■chinwT?  ™  ?"""-''°  '"'■""^  ^'""'^^  «■  """'"■  ^"^'"y-'''^-  Indiana. 
288.  Harvesters;  Obed  Hussey.  Baltimore,  Maryland 
frame'nrTfe\I!L'=°'^l;il"£r:e'r';^,°™",,,f^^^^^^  -<>,  P>»'fo™-he„  hinged  to  tho  main 

'''•  jTi^i:;rn!,Ssrh"s:ttI-^  ^"'-^  ^-^"^  "^  ^  "°-  »  «"»  --  Appl.,.o  the  sole;  Jacob  Jen- 
shoo).  ,i"'',T;,|  '''^'™':7^'"]"^"^!:''u:l^''Z'^^"^  for  supporting  the  toe  and  heel  parts  of  a  boot  or 

'■;"'■■,'■';■  ■  :.      i™andarrt„S"?„r''^™^^^ 

ivlierel.v  111,    ;,ii„,     ,,,   ,[,    ,„,.    ,    „,    ,     ,,;  i„       i  "™"' "^ "'' "''J''*'«''le  guard  to  the  protector 

certain  of  being  tixM  in  it,  t™e  aui  ^^  ;:S^^  """^  "^  -'  ^'^  6-""^  '^"litated,  but  .r^Si^^i 

290.  Scales  ;  Walter  W.  Kelley,  Reedtown,  Ohio 

291.  Peogixg  Machine  ;  W.  K.  Landfear,  Hartford,  Connecticut. 

Cln,!m — 1st.   TllP  fnililnvnifnf    in  ^-t..l  •       f  -11. 

havioL-  a  pb.ie  awl.  ,..mH,,  :,„!   i  '.  „  I"","",'',''',!  t"'  "f.""',  "■■'i<'""y  """l  '••"•■■■ally  moving  box,. 

II"  -  I       iiii!.     I.,  !,,,    i^        „    '     :,   ,";        ':■''-  '''"^•■■''™,'''?''^""'°f'''<'P''''''theawlw-illentrr 

'"• :   I    I.  ,M,.|,   .,,1,  ,,  ...        '       ,       ^''  I  "'"'''''' ''■.l'''T  "''"*■'''''"■'•"■"  "'°ng  laterally,  thus 

l„  ,  ,,       ,      .„;,,,,„,,  ,    ,    ,  ■     '     '    .''■™''°"''f  ,'•''' Pl»te.  the  box  will  he  moved  lateraUv 

">    '   '  i;.:,::,,:      ,        I  ,;  .    ,',  '■    ""i"^' ■""■"■  ""I" '"o  be  made,  and  the  punch  brought 

-1'" '■'■.„, \,.,.,    „,.;,,  I,         I  ,      ,  '   "       '■■'"'    '"   !"■-""  the  iie.\t  descent  of  the  plate.    2d 

>"""'  '       "i  I-  ,..  ,,     I    I      ,;    ,,    ,  '  ;'""    'l'!'"'"  for  Riving  a  lateral  niove- 

i"'"i   "I'l   "'jui. ,11, h,,i,  .,,,;,  „,     iin     MHiiii      I     ,      ''    ,         '     '■'•"  "'C  peg-holes.    3d.  The  arrange- 

SiiiM  ,.!;,li-  If  i,-;ul|u»:  ,1  I,,  „„.,,„,  ,,1  il„.  w.-rew  rosuit'anv  Hzeor'pe'i,""*'  which  the  peg  block  is  pressed, 
29:2.  Sleepuo  Berths  for  Railroad  Cars;  D.  L.  Long,  Dayton,  Ohio  "" 

293.  Allots;  Eugene  Martin,  Waterl.ur^'Connecticut. 

294.  vZ^^^^z  it:^;;^::z  ■^"-""^ '°  "'=  '-^^^"'^'^^  ^"*  -  ''-'^^^^- 

Claim— The  cvliii.i ni   ,,,ri,.,  „  ,i,  ,„^t  .  j 

scribed.  ALso.  the.-r,,  ,,  ,,  „i,  ,,  ,  /,,,',,"•*•  "'""B™.""''  "Pirated  with  piston  and  pipe,  as  de- 
the  pump  in  the  Well  .„  i,  „  ,  .  ,„  ,,  „!-  ,„  „■'  i"^;  ,  "  "!  ^''7'"'?,"",''  •'",'"a»'™'''g  the  stationary 'part  of 
with  the  notchorpiui  ,r., ,!,,,,,  il„.n  ' -,  ,  '  t  "- .'nee.  a^  ,l,.-enljed.  -Mso,  set-screw,  u.  in  combination 
pumiineaily  inthepitb  ,.f  ahonzniii  ,]'.       ■  •    '.      .'"  '' '  '"'  \"  "''nelNfor  turning  the  screw,  d,  and 

in  the  well  or  reservoir,  the  set-.scr.w  ,|,,       ,  ,  '     '       '''";-""' stationary  part  of  the  pump 

f-roiu  injury.  Also,  the  devices  consislini;     in  '  i     ■    "      I  '  lie  piston  and  to  protect  the  valves 

295.  Pump;;  John  M.  May.  Janesville,  Wise„„.ir  "'     "  ' '"'  "         "  ''  "'"""'^'"^  '°e<:thei;  as  described. 

Claim-The  device  for  connecting  together  the  cylinders,  and  regulating  the  stroke  of  the  pump,  in  com- 
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l)ination  with  the  point  or  spiko,  or  its  equivalent,  when  used  in  oi>en  wells,  ji 
rod,  wlien  usi'il  in  drilkd  wells.    Also,  the  c  tllar  aud  springs,  when  ust:d  in  f 
■with  the  eduction  pipe,  and  arranged  as  shown. 
29G.  Argand  Gas  Burners;  Hippolyte  Moui»T,raris,  France. 

Claim— The  construction  of  the  Argand  burner,  with  its  grate  and  external  tidie  of  clay,  porcelain,  or 
other  incorrodible,  refiactory,  non-conductiug  material,  and  with  the  inner  tube  and  stem  of  metal. 
iiy7.  Corrugated  Iron  Bridges  ;  Uichard  Montgomery,  City  of  New  York. 

Claim— 1st,  The  combination  of  the  corrugated  arch,  a  b.  with  the  corrugated  arch,  M  x,  arranged  in 
relation  to  tacb  other.  2d,  The  combination  ot  the  jjeculiarly  formed  blocks,  c,  and  bed-plates,  p,  with  the 
ftbutraent  ends  of  the  arches,  A  e  and  m  n.  3d,  The  coiubination  of  the  blocks,  D,  and  bottom  plates,  c,  with 
the  cro&s-rails  and  arches,  A  B  and  m  n. 

298.  Ladies'  Bustles;  Benjamin  F.  Moore,  City  of  New  York. 

Claim — An  inflated  bustle  for  ladiea'  dresses,  formed  with  the  projecting  points  or  scollops,  in  the  manner 
specified. 

299.  Mode  of  Measuring  Gr-Un;  Daniel  Murray,  Fairfield,  Connecticut. 

Claim — The  arrangement  of  the  arms,  in  combination  with  the  sides,  constructed  as  described. 

300.  Stamping  Machixes  for  Crusbisg  Ores,  Ac;  Wm.  Murray,  Baltimore,  Maryland. 

Claim— Ist,  The  combiuiitiuii  '-f  twoormore  stampers  arranji^d  on  the  sanv  radia!  line  with  two  or  more 
semicircular,  inclined.  !■  \  Iv  u^  iiii  n-.  and  dropping  c;uii-.  u  hi.  ii  iiiM\r  |,  -.  tin  i,  ;,iiil  w  nli  ;i  central  driv- 
ing shaft.  2d,  Provi.iih^  ■  ■■  il  ir  lifting  and  droj>|.i  j  inn-  wn  li  ,i  \.  1 1 ,.  i.  |..ii,i  .1.  ,ut  midway  be- 
tween their  terminal  iii_  :.  ;  1  ;;i;in  oblong  vertical -1  ii  hi;  i^  n  ii  !n  n  -i  mi  i-,  ;iiid  attaching 
said  ends,  by  means  oi  ;i  -  1  -  1  v  .  1  ii-;  equivalent,  to  the  Iiam  i-i  ilir  .  iki-.  -  1  iIl  a  rh  ■  inrli nation  of  said 
cams  may  be  adju^teil  to  litr  the  .stauijiers  to  a  greater  or  less  height,  iu-coiding  to  the  force  required  to  per- 
form the  operation  of  stamping. 

301.  liEciPROOATiNO  SAW ;  Eicliard  II.  Osgood,  Columbus,  Ohio. 

Claim — I'loviding  the  upper  edges  of  saw  teeUt  with  uotchcs,  as  described,  for  the  purpose  of  assisting 
to  clear  the  kerf  of  sawdust. 

302.  Hoisting  Apparatus;  John  L.  Pott,  PottsvillOj  Pennfiylvania. 

Claim— The  inclined  drum,  revolving  in  a  plane  parallel,  or  nenrly  iiaralb-l,  to  the  lines  of  hoi'^ting  rope, 
in  combiuatiou  with  the  guide  pulleys  oa  the  cross-head,  the  latter  being  oiieratud  by  the  shalt  or  the  drum 
through  the  medium  of  the  screw,  or  its  equivalent,  as  set  forth. 

303.  Tapping  Water  Mains;  John  B.  Quigley,  Trenton,  New  Jersi^y. 

Claim— The  employment  of  the  jiivoted  standards,  j.iws,  adjustable  beam,  adjustable  swivel,  chain,  verti- 
cal sliding  piece,  and  ferule,  as  described. 

304.  Inkstand;  Thomas  Kobjohn,  City  of  New  York. 

Claim— The  arrangement  and  combination  of  the  ring,  d,  cover,  arm.  slatted  projection,  and  diaphrainn. 
so  that  by  pressing  down  ring  D,  the  cover  will  open  and  the  ink  riso;  and  by  releasing  the  ring,  the  ink  will 
lUU  and  the  cover  will  close. 

305.  Method  of  Shaping  Bonnets;  Charles  W.  Russell,  Philadelphia,  Pennsylvania. 

Claim — The  method  of  shaping  bonnets,  &c.,  by  means  of  a  core,  or  its  equivalent,  which  is  wound  over 
the  several  parts  of  the  bonuet,  and  which  is  retaint'd  in  position  by  hooks,  or  their  equivalents. 

306.  Macbixe  for  Pressing  Bonnets;  Charles  \V.  Kussell,  Philadelphia,  Pennsylvania. 

Claim— The  arrangement  of  the  Adjustable  roller,  or  its  equivalent,  in  such  relation  to  the  chain  or  rope, 
which  conuects  the  treadle  with  the  press  lever,  that  the  direction  in  which  the  pressing  iron  acts  can  be  con- 
trull. 'd. 

307.  RoT.iRY  Engines;  Augustin  P.  Samuel,  City  of  New  York. 

Claim- The  method  of  governing  and  working  the  pistons  by  connecting  their  piston  rods  through  the 
roller  holders  and  rollers,  directly  with  the  eccentrated  curve.  Also,  the  combination  and  arrangement  of  the 
valves  with  and  within  the  movable  pistons,  whereby  such  valves  are  opened  by  the  firat  motion  of  the  piston 
rods,  and  before  any  motion  is  given  the  pistons,  so  that  a  passage  is  given  to  the  steam  within  such  pistons, 
and  the  steam  admitted  ou  both  aides  thereof,  for  tha  purpose  of  producing  an  equilibrium  of  pressure  ou 
each  side  of  such  pistons  before  they  are  put  in  motion.  Also,  the  Construction  and  arrangement  of  the  pack- 
ing rings  acting  against  each  other  by  inclined  surfiices;  the  outer  ring  being  conical  or  tap«ring,  on  both 
eides,  and  the  inner  ring,  being  tapering  on  one  side  only  towards  the  ring,  and  the  inner  ring  acting  again.st 
the  other  by  means  of  the  spring,  or  its  equivalcut,  expanding  it  outward  against  the  cylinder,  and  inward 
against  the  piston. 

308.  Mortising  Machine;  Hczekiah  B.  Smith,  Lowell,  Massachusetts. 

Claim — The  relative  arrangement  of  the  fulcrum,  lever,  connecting  rod,  and  table^with  each  other,  when 
combined  with  power  mortising  machines. 

309.  Stoves;  George  S.  G.  Spence,  Boston,  Massachusetts. 

Claim — The  use  of  the  conical  inverted  cup,  combined  wifli  the  chain,  or  its  equivalent,  in  the  manner 
set  forth.  Also,  the  combination  of  the  air  deflector  with  the  fire-place  door  register,  and  so  as  to  operate 
therewith,  and  deflect  the  entering  currents  of  air  upon  or  toward  the  ignited  sur&ce  of  the  fuel. 

310.  Sewing  Machines;   Orange  N.  Stoddard,  Oxford,  Ohio. 

Claim — The  yielding  metallic  looi>-chcck,  operating  in  combination  with  a  grooved  Imok.  or  its  described 
equivalent,  in  the  manner  set  forth. 

311.  Animal  Trap;  Zuriel  Swopo,  Lancaster,  Pennsylvania. 

Claim—lst.  The  sinking  bottom,  constructed  for  closing  the  trap,  when  acthig  in  combination  with  (he 
Bpving  and  bait  levi-r.  2d,  The  counterbalance  chamber,  constructed  as  described,  and  opei-ating  for  the  pur- 
I)OSt!  of  re-setting  the  trap. 

312.  Gas  Retorts;  II.  K.  Symmes,  Newton,  Massachusetts. 

Claim— The  arrangement  of  the  removable  flues  and  valves,  in  combination  with  rctorts'of  double  length. 
[This  invention  consists  in  arranging  the  lid  of  a  retort  with  a  horizontal  tube  or  flue  in  guch  a  manner 
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that  the  flue  can  easily  be  removed  and  cleaned  iudrpendent  from  the  retort,  and  it  further  consiBts  in  arrang- 
ing it  with  a  socket  to  fit  to  a  flanch  which  is  cast,  or  otherwise  rigidly  attached  to  the  lower  emj  of  the  stand 
pipe,  so  that  the  lid  can  be  attached  to  the  body  of  a  retort,  dispensing  with  the  mouth-piece  altogether;  and 
that  the  gas  emanating  from  the  material  in  the  front  part  of  the  retort  has  to  pass  back  over  the  hotter  por- 
tion of  the  coke  in  order  to  reach  the  opening  in  the  flue  through  which  it  passes  to  the  stand  pipe,  and  the 
stand  pipe  ir*  ensured  to  the  body  of  the  retort,  so  that  its  lower  end  is  open  when  the  door  is  taken  off'^If  thi^ 
arrang  iin m  i-  iipii-  I  ii>  retorts  of  double  length,  the  openings  of  the  flues  are  closed  by  valves  which  are 
oporatc'i  1;      I  1  I       I  .  and  the  two  enda  of  the  retorts  are  closed  at  different  times,  bo  that  one  end  is  hot 

while  til'  I         '        i.  and  by  closing  the  flue  on  this  end,  the  gas  arising  from  the  fresh  charge  can  be 

foreed  to  iM"  111  in -'I  I  In  whole  length  of  the  retort  to  the  flue  on  the  opposite  end.] 

313.  Ticket-holder  loit  ll.ULROiDS,  &c.;  Charles  Taylor,  Little  Falls,  New  York. 

Claim — The  eye,  spring  clasp,  and  spring  hook,  in  combination  with  the  link,  or  its  equivalent. 

314.  Preparation  of  Candixwicks  ;  Stephen  R.  Weeden,  Providence,  Rhode  Island. 

Claim — A  plaited  or  braided  candlewick,  saturated  with  a  solution  of  acetate  of  lead,  or  other  substance, 
to  aid  combustion,  and  coated  with  a  silicate,  as  aud  for  the  purpose  set  forth. 

315.  Railroad  Chairs;  J.  "W.  Wetmore,  Erie,  Pennsylvania. 

Claim — The  T  lip  or  jaw,  notching  the  web  of  the  rail,  and  through  these  notches,  having  the  bottom  of 
the  jaw  pass  down,  aud  riveted  or  keyed  under  the  base. 

316.  Water-wheels;  Ira  Wise!,  Newbury,  Minnessota. 

Claim — The  peculiar  foi-m  of  the  buckets,  in  combination  with  the  rest  of  the  wheel. 

317.  Knittisq  Machines  ;  F.  L.  Buel,  Assignor  to  C.  G.  Keeney,  Manchester,  Connecticut. 

Ciaini — Attaching  the  mechanical  device,  above  set  forth,  to  a  knitting  machine,  namely,  by  the  thread 
guide,  lever,  c  e,  and  arm.     Also,  the  arrangement  of  the  lever,  k,  connexions,  frame,  and  arm,  as  described. 

318.  Sewing  Machines;  Jonas  Uinkley,  Assignor  to  self  and  Frederick  A.  Wildman,  Clarksfield,  Ohio. 
Claim — 1st,  The  combination  of  the  looper  and  receiving  spring  hook,  arranged  in  the  manner  set  forth. 

2d.  TliL-  combination  of  tiie  deflecting  hook,  the  looper,  and  the  receiving  hook.  3d,  The  lifting  finger,  or  its 
.  ,|iii\  ,il  111  I  111  11-  I  -.t  forth,  -ith,  The  combination  of  the  lifting  finger  with  the  looper  and  receiving 
ii      ,  I  .    riie  combination  of  the  lifting  finger,  the  deflecting  hook,  the  looper.  and  the  re- 

.1  ;  .  I  I  I  !.  6th,  The  combination  of  the  arm,  link,  and  lifting  bar,  with  the  vibrating  bar 
.iinl  i. .  liii^  li  III  i,  1  1  lii''  jiurpose  described. 

319.  Cam  Presses;  Thoin:is  R.  Hopkins,  Assignor  to  self  and  R.  E.  Robinson,  Petersburgh,  Virginia. 
Claim — Operating  a  press  follower,  or  other  part  of  a  machine  which  is  required  to  give  a  gradual  pres- 
sure, by  means  of  the  combined  agency  of  two  differentially  toothed  discs,  which  revolve  at  unequal  speeds, 
two  sets  of  reverse  acting  cams  and  intermediate  friction  rollers,  or  their  equivalents. 

Z'2h.  Macuinert  for  Making  Clat  Pipe;  Wm.  Linton,  Assignor  to  self  and  John  Jones,  Baltimore,  Md. 

L-  mandrel,  in  combination  with  the  fixed  die  aud  ac^justable  jaws, 

321.  Qdartz  Mills;  E.  T.  Steeu,  San  Francisco,  Assignor  to  self  and  B.  S.  Nichols,  Sacramento,  California. 
Claim — The  employment  of  stampers,  operated  by  means  of  steam  cylinders,  which  communicate  by  the 

cross-piissage,  the  change  of  steam  being  effected  by  valve  pistons  operating  on  a  working  beam,  and  operated 
by  the  pistons. 

322.  MAXtfFACTiTRE  OP  Iron;  Bernard  Louth,  Assignor  to  Jones  &  Louth,  Pittsburgh,  Pennsylvania. 

Claim — Rolling  iron  or  steel  in  a  cold  state  for  hardening  and  adding  strength  to  it,  without  iiy'nry  to  its 
fibre,  aud  at  the  same  time  reducing  it  in  size. 

AUGUST  30. 

323.  L07ENGE  Machines;  Edmund  Belling,  City  of  New  York. 

Claim — The  combination  of  a  revolving  or  reciprocating  knife  with  the  lower  part  of  a  press,  and  ope- 
rated simnltiueously  with  the  same,  in  the  manner  described. 

324.  Horizontal  'Water-wheel;  Abraham  Andrews  and  Harrison  Kalbach,  Bernville,  Pennsylvam'a, 
Claim — The  curved  concave  buckets,  having  curved  or  eccentrically  formed  tops  and  bottoms,  in  combi- 
nation with  a  spiral  water-way  or  chamber  underneath,  and  arranged  wiihin  a  box,  as  described. 

325.  Artificial  Legs  ;  Douglas  Ely,  Rochester,  New  York. 

Claim — Ist,  The  combination  of  the  segment  of  rubber,  or  its  equivalent,  with  the  foot  and  leg.  in  the 
manner  described.  2d,  Connecting  the  foot  to  the  leg,  by  means  of  the  cord,  or  its  equivalent,  thereby  dis- 
pensing with  all  joints,  bolts,  hinges,  and  metal  straps,  and  the  friction  and  noise  to  which  they  give  rise. 

326.  Elastic  Hose  Tubing  ;  J.  C.  Boyd,  Boston,  Massachusetts. 

Claim — The  hose  made  of  flexible  tubes,  the  same  consisting  of  a  woven  fabric  of  cotton,  bemp,  or  other 
fibrous  materials,  lined  with  or  fastened  to  a  layer  or  sheet  of  iudia  rubber  or  gutta  percha,  or  any  other  wa- 
ter-proof composition,  and  the  whole  secured  by  rivets. 

327.  Iron  Ties  fob  Cotton  Bales;  'William  Boyd,  New  Orleans,  Louisiana. 

Claim — In  combination  with  the  splits,  the  use  of  a  key,  having  wings  at  each  end,  to  form  the  lt>ck  to 
the  tie,  arranged  as  set  forth. 

328.  Tanning  :  Jehu  Brain^rd  and  W.  H.  Burrldge,  Cleveland,  Ohio. 

Claim — The  improvement  in  tanning  set  forth,  consisting  in  the  immersion  of  the  skins  and  hides  in  s 
tan  liquor  made  from  the  digestion  of  the  before-mentioned  plants,  aud  the  accompanying  treatment  of  the 
skins  and  hides,  by  their  immersion  in  the  preparing  liquid,  the  whole  process  being  conducted  in  the  man- 
ner set  forth,  whereby  the  valuable  properties  of  the  plants  may  be  preserved  for  use — and  this  we  claim, 
■whether  the  above  described  tan  liquor  be  used  separately,  or  iu  connexion  with  other  substances  containing 

329.  Gold  Amalgamators;  Henry  Brevoort,  San  Francisco,  California. 

Claim — Ihe  drag,  having_upon  its  lower  surface  or  shoe  the  combination  of  the  blocks  of  rubbing  snr. 
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feces  and  channels,  the  two  being  arranged  reciprocally  in  the  manner  described.  Also,  combining  with  a 
revolving  dra-;,  a  pim.  whose  bottom  is  inclined,  and  has  thp  form  of  a  circular  trough,  so  as  to  collect  the 
mercury  in  mass.  Also,  combining  an  amalgamating  pan  and  revolving  drag  with  a  galvanic  battery,  ar- 
ranged in  such  manner  that  its  poles  are  extended  into  the  mass  of  material  in  the  pan.  and  that  the  parts  of 
the  material  are  subjected  in  succeesion  to  the  action  of  the  galvanic  cnirent.  Also,  the  employment  of  a 
solution  of  the  nitiute  of  mercury  in  connexion  withagalvanic  batteryand  a  friction  amalgamator  containing 
mercury. 

330.  QcARTZ-CRUSHiNG  Macbines;  Henry  Brevoort,  San  Francisco,  California. 

Claim — The  relative  .irrangcment  and  combination  of  the  curved  grinding  shoes,  having  their  front  edges 
bevcbd  nn'l  iiiiliiitil  linicwnril^  fi' Tii  Their  outer  corners,  and  caused  to  revolve  so  as  to  gather  in  and  return 
the  co;ir-;  v  ir.i-'in.  nr-  t-'vii  N  t!i  .  ij no  of  the  series.  '  Also,  the  arrangement  and  cpmbination  of  a  series 
of  grin.l.Tij:  -li  ■■•■  ^Mrll  rh'  ii  tiMur  .  t  :■  >  curved  or  inclined  backwards,  with  a  corresponding  inner  series  of 
reduciiJL'  -lii>>  •-.  -i  iliat  ih  ■  'm^-  i  ii  i-ments  are  re-delivered  in  an  inward  direction  to  the  reducing  shoes, 
while  the  grinding  and  outward  movfiiu-nt  of  the  fine  particles  proceed  continuously. 

331.  GcjxLock;  AVilliam  Briggs,  Norristow^n,  Pennsylvania. 

Claim — Constructing  the  stock  and  breech  of  the  barrel,  so  as  to  be  snsceptible  of  and  united  to  each  other 
by  the  tang  or  breech-pin  and  tapering  screw-pin,  and  the  spring  hammer-guard  and  trigger,  arranged  and 
combined  with  the  stock,  in  the  manner  set  forth. 

332.  Water  Metre;  B.  S.  Church,  Manhattanville,  New  Tork. 

Claim — 1st,  The  arrangement  of  a  drum  with  the  chamber  and  buckets,  Jn  combination  with  the  trough 
and  air  chamber,  and  operating  as  set  forth.  2d,  The  arrangemf-nt  and  combination  of  the  trough,  the  pipe, 
the  chamber,  the  air  chamber,  and  the  drum,  to  operate  as  specified. 

333.  Carriage  Springs;  H.  S.  Clark,  Wyalusing,  Pennsylvania. 

Chtim — The  arrangement  and  combination  of  the  U-shape<l  leaves  with  the  elliptical  springs,  so  that  the 
extremities  of  the  leaves  will  approach  each  other,  and  will  be  secured  to  the  centres  of  the  springs. 
G;U.  Washing  Machines  ;  F.  J.  Crissey,  Leesbnrg,  Virginia. 

Claim — The  arrangement  of  frame,  supports,  i  i,  iipright  shaft,  rollers,  supports,  c  c  c,and  collar,  in  com- 
bination with  the  bottom  of  the  tub,  arranged  as  set  forth. 
-3^5.  Valve  for  Ste.\,m  Engines;  Addiso^i  Crosby,  Fredonia,  New  York. 

Claim — The  employment,  as  an  induction  or  eduction  valve  in  a  st'^am  engine,  of  a  rolling  or  oscillating 
valve,  composed  of  two  segments,  having  their  laces  eccentric  to  its  axis  of  oscillation,  and  with  an  opening 
between  the  segments. 

336.  Elastic  Cloth;  Horace  H.  Day,  City  of  New  York. 

Claim — The  new  elastic  cloth,  consisting  of  stockinet  cloth,  elastic  gum.  and  flock,  combined  so  that  the 
clastic  gum  is  covered  on  one  side  by  the  stockinet,  and  so  on  the  other  by  the  flock. 

337.  Scroll-sawing  Machine;  Samuel  De  Vaughan,  Washington  City,  D.  C. 

Claim — The  vertical  plates,  g.  and  g:uide  blocks,  plates,  m  and  m',  and  guide  arm.  for  the  purpose  of  a 
compound  guide.  Also,  the  manner  of  operating  link  on  bearing,  in  combination  with  block  and  guide  arm, 
for  the  purpose  set  forth. 

338.  Harvesters;  J.  A.  Falk,  Andrew  Johnson,  and  G.  A.  Erickson,  Altona,  Illinois. 

Claim — The  aiTangement  of  the  wheel,  which  is  provided  with  the  pin  near  its  periphery,  with  the  bar 
and  pulley,  constructed  fur  the  purpose  of  operating  the  band  which  drives  the  endless  belt. 

339.  Ophthalmic  Vapor  Apparatus;  T.  F.  Frank,  Ischua,  New  York. 

Claim— The  ophthalmothological  vupor  bath,  constructed  and  operating  as  described,  for  producing  medi- 
cated vapor. 
3i0.  Faucets  ;  Albert  Fuller,  Cincinnati,  Ohio. 

Claim — Encasing  an  elastic  plug  valve  in  the  above  described  metallic  shield,  for  the  purpose  set  forth. 
311.  Machine  for  Cutting  and  Screening  Bituminous  Lqiestone  or  Asphalt  ;  Quincy  A.  Gilmore,  City  of 
New  York. 

Claim — 1st,  The  rotary  cylinder  or  drum,  carrying  knives  or  cutters  of  the  form  described,  arranged  in 
rows,  either  with  or  without  the  raised  bands,  or  in  rows  parallel  or  oblifjue  to  the  axis  of  the  cylinder,  for 
cutting  asphalt,  sometimes  known  under  the  name  of  bituminous  limestone.  2d,  Tlie  application  of  the  ma- 
chine as  a  whole,  to  the  purpose  of  cutting  and  screening  asphalt  or  bituminous  limestone. 

342.  Cord  Guides  for  Sewing  Machines;  A.  Golay,  Mobile,  Alabama. 

Claim — The  arrangement  and  combination  with  the  atljiistable  plate,  of  the  groove  and  guides,  so  that 
the  cord  may  be  guided  and  conductfd  between  two  or  more  thicknesses  of  cloth. 

343.  Flour  Bolts;  Elias  Graham  and  I.  N.  Patton,  Elizabeth  town,  Kentucky. 

Claim— The  combination  of  the  wedged  sliding  ribs  with  the  rods  and  screws  for  adjusting  the  same,  in 
the  manner  set  forth. 

344.  BiLU-iRD  CUE-TTP;  J.  H.  Green,  Chris tiansburg,  Iowa. 

Claim — A  tip  or  point  for  billiard  or  bagatalle  cues,  made  of  any  compound  described,  so  as  to  dispense 
with  the  external  application  of  chalk,  or  other  substance,  to  the  point  of  the  cue. 

345.  Hollow  Grate-bar  for  Steam  Boilers;  Benjamin  L.  Griffith,  Reading,  Pennsylvania. 

Claim— Two  or  more  tubes  attached  to  hollow  boxes  connected  to  the  fire-box,  by  means  of  hollow  per- 
forated screw  plugs,  and  arranged  in  sets  to  complete  the  grat^. 

346.  Breech-loading  Fire  Arms  ;  Henry  Gross,  Tiffin,  Ohio. 

Claim — Ist,  Giving  the  chamber  its  longitudinal  motion  upon  a  bed-piece,  ■nhich  remains  fixed  during 
snch  motion,  and  in  revulving  carries  with  it  the  chamber.  2d,  The  roller,  or  its  equivalent,  upon  the  cheek- 
piece,  and  its  combination  with  the  groove.  3d,  The  duuble  eccentric  head  of  the  lever,  when  connected  with 
the  chamber  and  bed-piece.    4th,  The  adjustablo  beitring  piece  for  the  eccentric  of  lever. 

347.  Fastening  for  Hoop  Skirts;  Albert  W.  Hale,  City  of  New  York. 

Claim — The  method  of  connecting  and  fastening  the  ends  of  the  hoops  by  means  of  the  cap,  one  part  of 
such  cap,  with  tiie  end  of  the  hoop,  forming  a  point  or  extension  to  enter  a  recess  in  the  cap  on  the  other  en  ^ 
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of  the  hoop;  and  anch  cap  also  fHrnijihiDg  the  recess  to  receive  the  said  points  or  extension  of  the  other  end 

of  the  hoop,  when  the  cap  and  hook  are  bent,  in  the  munner  described. 

S4S.  Escapement  for  Chronometers;  William  W.  Hammond,  City  of  Xew  York. 

Claim — The  employment  of  the  hollow  semi-cylindera  on  the  vibrating  lever,  in  combination  with  tho 
escapement  wheel,  and  the  balance  and  verge.  Also,  in  combination  with  the  escapement,  as  described,  or 
any  equivalent  therofor,  the  employment  of  tlie  holding  spring.  • 

349.  Sewing  Machixes;  James  Ilarrison,  Jr.,  City  of  Xew  York. 

Claim — 1st,  The  combination  of  tlie  frame  or  feeding  lever,  j,  bar,  m,  sprins;,  o,  and  regulating  screw,  p. 
with  the  needle  and  needle  frame  for  carrying  the  mechanism  for  rotating  tho  ucrdle.  2d,  The  adjustaldt-  bar 
or  band  affixed  to  the  lever  or  frame,  J,  in  combination  with  tho  frame,  i,  for  controlling  the  upwai-d  move- 
ment of  the  feed  lever.  3d,  Tho  bar  or  band,  in  combination  with  the  b;ir,  m,  screw,  p,  spring;,  o,  and  lever,  j. 

350.  Bed-bottom  ;  Royal  Hatch,  Strafford,  Vermont. 

Claim — The  arrangement  of  a.  central  supporting  bar  with  a  sacking,  both  provided  with  double  loops, 
and  attached  respectively  to  the  bedsteiid. 

351.  Springs  for  Railroad  Cars,  &c  :  Alexander  Hay,  Philadelphia,  Pennsylvania. 

Claim — Ist,  The  constinjction  c^r  \  ul  i  '■/  1  i  .lii  i  n'  i  i  ii  iiu-,  Iji  which  the  threads,  or  warp,  nr  Muic 
out  of  which  they  are  formed,  is  i;iii    i;     i    :  !■  i"      i  i  .   luiit.    Sd,  In  combination  wiili  imliu 

rubber  springs,  to  be  acted  on  by  ti  !  I  ,    ;   'i  l  .       ;ii  r     ';'.,-  with  their  flanches.    3d,  In  i.  luM- 

Jiation'with  the  springs,  acting  as  cI'.-<  .: 1  -  i  ,,iil  im     nj  -^  i  ii  i  \\i;li  tbe  opening  in  each  end,  and  hukslur 

tightening  the  spring. 

g52.  Metallic  Razor-strop;  Milo  A.  Holcomb.  Granby,  Connecticut. 

Claim — A  rnzor-strop  made  of  polished  steel  of  the  requisite  degree  of  hardness,  when  possessing  a  suffi- 
cient decree  of  flexibility  to  enable  the  angle  at  which  its  surface  forms  with  the  edge  of  the  razor  to  be  less- 
ened to  the  dosired  extent. 

353.  Macuinery  for  Winding  Warps  upon  the  Beam;  Daniel  Hussey,  Nashua,  New  Hampshire. 

Claim — The  iieculiar  combination  for  maintaining  uniformity  of  wind,  or  surface  speed  of  wind,  on  the 
yarn  beam,  tbe  s'lme  consisting  of  the  friction  wheels,  the  lifter  rack,  the  pinion,  and  the  compound  motion 
inechanism,  or  their  mechanical  equivalents,  applied  to  the  yai'u  guide  rollers,  and  tbe  mechanism  ior  adjust- 
ing the  yarn  beam,  in  manner  specified. 

354.  Furnaces  for  Smelting  Zinc  Ores;  Joseph  and  Isaac  Ealbach,  Bernville,  Pennsylvania. 

Claim — Constructing  the  crwcible  with  a  detachable  bottom,  and  attaching  it  to  the  arch  of  the  cylinder 
or  collar  and  to  tlie  bed-plate,  by  thi:  ring?  or  annular  plates,  wliereby  we  are  enabled  to  empty  the  ci  ucililo 
at  its  bottom,  and  to  remove  the  entire  crucible  through  the  bottom  or  the  arch  of  the  heat  chamber,  as  may 
he  required. 

355.  Machines  for  Holding  Stones;  Ebenezer  B.  Knight,  Maiden,  New  York. 

Claim — Providing  the  stonc-hnldiug  machine  witli  the  suspending  arms,  plates,  rod,  and  adjusting  holts, 
or  their  equivalents,  whereby  said  machine  may  readily  be  adjusted  vertically  and  also  horizontally,  in  the 
arc  of  a  circle. 

356.  Wind-mill;  Charles  Livingston,  Redwood  City,  Califtiraia. 

Claim — The  cowl,  with  talus  and  wheel  combined  and  arranged  for  joint  operation,  as  set  forth. 

357.  CnuTE  FOR  II'M.i,'  •: :  \!  w  ,  1 '  :;-v,aEELs;  Isaac  Mallory,  Etna,  New  York. 

Claim — Const  ni      i  ;ming  the  scroll  within  the  penstock,  so  that  it  can  he  turned,  so  a.^  to  par- 

tially close  the  on  ii'     ■  i    N     i.uiMou  of  water  uijou  the  buckets,  and  to  thereby  regulate  the  flow  of  water 
for  any  head,  or  Ibi  iui>  .in.i.a.i;  ul'  water. 
S5S.  Curing  and  Treating  Caodtchduc  ;  E.  E.  Marcy,  City  of  New  York. 

Claim — Tbe  improved  process  of»cnring  india  rubber  by  combining  with  the  snlphnret  of  lead  and  car- 
l)Onate  of  lead,  or  the  protoxide  of  lead,  in  the  manner  hereinbefore  described,  and  without  the  use  of  free 
sulphur,  in  combination  with  the  rubber  or  with  said  compound,  and  tho  exposure  of  these  compounds  to 
steam  or  water  at  the  temperature  hereinbefore  stated,  and  in  the  mode  pointed  out. 

359.  Curing  and  Treating  Caoutchouc;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  process  of  curing  india  rubber  by  combining  it  with  the  sulphuret  of  zinc  and  the 
hyposulpluteof  zinc,  in  the  manner  hereinbefore  described,  and  subjecting  the  compound  tostejim  and  water, 
at  the  temperature  stated,  without  the  use  of  free  sulphur,  in  combination  with  said  compound.  - 

360.  Curing  and  Treating  Caoutchouc;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  process  of  curing  india  rubber,  and  producing  an  improved  article  of  india  rubber, 
"by  combining  india  rubber  with  the  hyposulphite  of  zinc,  in  the  matter  hereinbefore  described,  and  without 
the  use  of  free  sulphur,  in  combination  with  the  rubber,  or  with  said  compound,  and  the  exposure  of  this 
compound  to  steam  or  water,  at  th-^  temperature  hereinbefore  stated,  and  in  the  mode  pointed  out. 

361.  Machines  for  Picking  Mill-stones;  R.  D.  Nosraitb,  Franklin,  New  Hampshire. 

Claim — The  spring  upon  rod,  provided  with  head  for  limiting  the  extent  of  its  action  upon  the  picks,  as 
arranged  with  the  inclined  plane  and  cami  and  the  operating  pai'ts  with  which  they  are  connected,  in  the 
manner  specified. 

362.  Apparatus  for  Manufacturing  Illuminating  Gas  ;  Samuel  Nowlan,  City  of  New  York. 

Claim — The  gas  exhaust  and  expelling  wheel,  interposed  between  the  retort  and  the  condenser,  so  as  to 
Operate  in  the  mnnner  set  forth. 

363.  Apparatus  to  PnoTooiLiPH  ox  Uneven  Surfaces;  John  H.  Pein,  Hoboken,  New  Jersey. 

Claim — Photographing  on  vases,  or  other  uneven  solids,  by  means  of  an  apparatus  herein  described,  and 
5a  the  manner  set  forth. 

364.  Gel-Vtinizing  Oils;  Edmund  Qucru,  City  of  New  York. 

Claim — Tbe  jelliiication  of  ca.stor  oil  by  means  of  the  process  described, 

365.  Tinman's  Machines  ;  Charles  II.  Raymond,  Southington,  Connecticut. 

Claim— The  movable  and  adjustable  stand  and  its  revolving  bos,  when  combined  with  shaft,  cap-platC; 
and  screw,  in  the  manner  described. 
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36G.  FcnxACE  and  Ventilator;  Charles  B.  Sawyer,  FitchburKh,  Massachusetts. 

Claim— Providing  the  fire-pot  with  a  series  of  small  holes  or  openings,  as  set  forth. 

367.  Ore  Concentrator;  Edward  L.  Seymour,  City  of  New  York. 

Claim— Ist,  The  rotating  sieve,  in  comhination  with  the  bellows,  or  their  equivalents,  operated  by  \h'^ 
act  ofl-otutiou  of  the  former.  2d,  The  application  of  two  or  more  rotary  sieves,  combined  with  such  an  ar- 
rangement of  "waste  tubes,"  that  the  refuse  of  the  upper  sieve  shall  bo  Uni  to  coHStitute  tho  supply  or  feed 
of  the  sieve  next  below  it.  3d,  Rendering  the  receiving  moutba  of  the  "  waste  tubes  "  adjustable.  4th,  The 
use  of  the  closed  chambers  or  "  traps  "  below  the  sieves,  as  described.  ' 

368.  Composition  for  Destroying  Insects  Injurious  to  Fruit  Trees  ;  Thilo  B.  Sheldon,  Prattsburgh,  N.  T. 
Claim — Combining  and  employing  the  ingredients  herein  described,  in  substantially  the  mode  and  pro- 
portions 8Lt  forth,  for  tliL-  iinrpose  of  destroying  borers,  and  other  insects  on  fruit  trees. 

369.  Letter  File;  J.  II.  Shipman,  Yorkville,  New  York. 

Cliiim — The  arrangement  of  the  movable  hinged  guards,  iu  combiuatiou  with  the  metal  back  and  poiuti;, 
as  described. 

370.  IIosE  Coupling  ;  William  H.  Smith,  Newport,  Bhode  Island. 

Claim — The  hose  coupling  described,  made  by  combining  the  open  spiral  flanch  with  a  screw,  as  set  forth. 

371.  Stove  Urns;  James  Spear,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement  of  the  register  in  the  base  of  the  urn,  with,  the  ornamental  receptacle  for  the 
cup.  constructed  in  the  manner  described. 

372.  Churns  ;  A.  L.  Sperry,  Auburn,  Indiana. 

Claim — The  arrangement  of  the  hook  and  button,  to  operate  iu  combination  with  the  dasher  and  breaker 
frame,  iu  the  manner  specified. 

373.  KoTART  Planing  Cutter;  Ilenry  D.  Stover  and  J.  "VT.  Bicknell,  Boston,  Massachusetts. 

Cliim — The  adjustable  revolving  guard,  as  constnicted  and  connected  adjustably  to  the  cutter  head,  car- 
rieiU'V  and  liaving  all  its  movements  to  effectually  protect  the  operator  from  mutilation,  and  to  hold  down 
the  niattiial  receiviug  shape,  in  the  manner  set  fortli. 

374.  Stiinl  .Saws;  Peter  Sweeney,  Bufialo,  New  York. 

Cl.iim — The  employment  of  two  plates,  in  combination  with  the  dish-formed  cutter,  arranged  as  de- 
scribed. 

375.  Shingles;  Joseph  Swoetscr,  Biddeford,  Maine. 
Claim— The  fluting  of  the  shingles. 

370.  Auger  for  Cutting  Hound  Tenons;  George  T.iylor  and  George  II.  Burger,  Wortbington,  Ohio. 

Claim — The  arrangement  and  combination  of  the  spring  with  the  shank  and  tube,  as  described,  whereby 
the  plug  is  rendered  self-acting. 
377.  Feei>-water  Apparatus  for  Steam  Boilers;  Joseph  B.  Thompson,  Warrenton,  Georgia. 

Claim— The  exterior  water  chamber,  communicating  with  the  supply  tank  by  pipe,  and  with  the  boiler 
by  force  pump  and  pipe,  and  provided  with  a  valve,  in  combination  with  the  ptculiaiiy  constmcted  float,  rods, 
aliil  Uver,  operating  as  specified. 
37S.  FiRE-PL.iTiNG  Iron;  William  H.  Thoss,  San  Francisco,  California. 

Chum — Preparing  the  iron  after  it  has  been  cleaned  with  dilute  acid, by  immersion  in  a  solution  of  borax, 
and  after  being  di"ied.  p;^&^iItg  it  tbruugh  tlie  molten  copper,  maintained  at  the  rcciuired  heat  in  a  furnace, 
constructed  with  a  roof  i. .  n  ni;  :  ine  beat  ovt-r  tlie  basin  of  molten  copper,  and  with  an  aperture  at  one 
side  to  insert  the  iron  t^  ■  '     j         I  a  corresponding  one  on  the  opposite  side,  to  receive  the  iron  as  it  is 

drawn  from  the  copper  i  ;  ^1. 

379.  UempBreakes;  'Wi:  i  ni  A   A.  i ;  i  .c-s,  "Winchester,  Missouri. 

Claim — Constructing  th  -^  rocking  breaker  frame  of  hemp  or  flax  breakers,  in  the  manner  described,  and 
operating  it  by  means  of  a  slotted  pitman,  in  such  mauner  as  that  while  the  vibratory  motion  is  communi- 
cated from  the  prime  motor  to  the  breakers  by  machinery,  yet  they  full  on  the  hemp  or  flax  with  a  free  stroke 
or  flail  motion. 

380.  Shingle  Machine;  Nathaniel  Waterbury,  Fond  du  Lac,  Wisconsin. 

Claim— 1st,  The  reciprocating  bolt  carriage,  tilting  beds,  circular  saw,  and  sliding  jaws,  arranged  rela,- 
tively  with  ench  nth'T  as  j;hi>wn.  and  operati^d  ri=peetively  by  the  cam,  cam  ratchets,  and  pendants,  belt,  and 
levers  and  wei^iht--.  'J  1.  In  r  kith  vj.n  r\-\r]]  :lp^  r  rt;-i- ir-itii/jr  t.cit  i-n-riage,  saw,  and  tilting  beds,  the  bar,  pro- 
vided with  iin  III!  It  :,,!!:  :  ':■■<■'■.  ;  ':  :  .  by  uieaiis  of  thc  pins  fitting  in  Said  slots 
for  the  purjio.M'  ni  .  i-  \  ,;;  i.  ; !,  i  mii^  ,,  .  i  i  n  (.  -  m  3d,  The  employment  or  use  of  the  cam 
ratchets  attaeli'  -l  in  ih,  1]:imiiii-  m  .  .h  i  ;-.,i  n  u  u,,  ,i,.  i-  ,u,ui  lUaehed  to  the  reciprocating  holt  frame,  ar- 
ranged forautumulR'aily  liUm,;^  lUc  Ij«iJ=. 

381.  M.\.CHrNE  FOR  Coiling  Met.vl  Pipe;  Peter  L.  Weimer,  Lebanon,  Pennsylvania. 

Claim— 1st,  The  coiling  cylinder  with  thc  peculiar  shaped  groove,  arranged  as  described.  2d,  Tlie  ar- 
rangement of  the  two  guide  wlieels,  triangular  piece,  and  shaft,  when  used  in  combination  with  the  coiling 
cylinder,  and  for  the  purpose  described.  3d,  The  movable  plate  ami  jack-screws,  for  the  x)urpose  of  adjusting 
the  guide-wheel  shaft  to  any  angle  required. 

382.  Skates;  Asa  Wheeler,  Brattleboro',  Vermont. 

Claim — The  arrangement  and  combination  of  the  adjustable  heel-piece,  heel-case,  stock,  screw,  and  front 
straps,  as  described. 

383.  Feed-water  Heaters  for  Steam  Boilers;  John  M.  White,  City  of  New  York. 

Claim— The  arrangement  of  the  division  chamber,  supply  and  discharge  pipes,  and  heating  pipes,  placed 
within  the  exhaust  side  pipe,  in  combination  with  the  relief  pipe,  by  which,  when  necessary,  the  water  may 
be  passed  directly  to  the  boiler  without  being  passed  through  the  heating  pipes. 

384.  Harvesters;  Abner  Whitely,  Springfield,  Ohio. 

Claim— 1st,  So  arranging  the  mechanism  of  the  automatically  operating  door  or  shutter,  for  preventing 
scattering  and  admitting  the  gavels  to  be  discharged  at  regular  intei-vals.  as  to  permit  the  attendant  to  in- 
crease the  intervals  of  time  for  the  discharge  of  the  gavels  where  the  grain  is  thin  upon  the  groimd.   2d,  The 
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combination  of  the  rako  \\itb  the  door  or  ehutter.  for  disclmrginp  the  pavel  at  tho  time  the  duor  or  shutter  is 
opened  X<jv  the  puipuse,  whether  it  ie  at  regular  intervals  or  less  treiiueutlj'. 

355.  Sheahs  for  Sep  abating  Paper;  Jeptha  Avery  Wilkinson,  Brooklyn,  New  York. 

Claim — 1st,  Separatinff  paper,  or  other  material,  by  the  joint  operation  of  a  revolving  Bheor  and  a  sta- 
tionary smta.-c,  ubi-n  s;iia  Mittiijiuiiy  (.vu  liin-  i^  po  Iuvuil-.I  and  placed  as  irrathially  to  approach  the  p;;lli  d< - 

incj  the  rolkrs  and  puvc-ntiug  tractiuti  nu  the  paper. 

356.  TuKN-ouTS  FOR  RAILWAYS;  Frank  C. Biown,  Assignor  to  Wra.  Brown,  Philadelphia,  Pennsylvania. 
Claim — Tlie  addition  of  poovis  on  the  circumference  of  cur  wheels,  as  now  constructed,  with  a  einirlc 

flanch  and  tn-ad.  and  tlie  placing  of  curved  bars  at  turu-unts  on  the  truck  of  the  road,  to  enter  and  operatt; 
on  such  grooves  fur  the  pui'pose  of  changing  the  dii'ection  of  cars. 

387.  Macuisery  for  1Iardeni:sq  Uat  Bodies;  Seth  Boyden,  Assignor  to  self  and  II.  II.  Jacques,  Newark, 
New  Jersey. 

Claim— Ist,  The  employment  of  a  cloth,  or  ifj?  equivalent,  in  combination  with  a  cone,  in  the  mannrr 
described.  2d,  The  iirran.^ement  and  combination  of  the  fr4nue,  shaft,  J,  eccentrics,  h'.  rods,  i,  tubes,  aims,  shult, 
K,  eccentrics,  p,  rods,  q,  bars,  cloth,  so  that  the  cloth  will  be  operatid  with  a  compound  movement. 
383.  Botary  Uarrows  ;  "William  P.  Goolman,  Assignor  tc  self,  S.  B.  Morris,  and  Win,  Hollingswortli,  Dublin, 
Indiana. 

Claim — 1st,  The  described  application  of  friction  rollers  between  rotary  concentric  harrows,  to  elevate 
opposite  sides  of  the  respective  harrows.  2d,  The  reversible  arm,  arranged  betwe*'n  concentric  harrows  to 
change  the  direction  of  the  rotation  of  the  said  harrows.  3d,  Tlu^  reversible  bent  spindle,  adapted  in  tlie 
manner  set  forth,  to  coiTespond  \nt\\  tho  relative  obliquity  of  two  concentric  harrowfl.  4th,  The  described 
arrangement  of  the  friction  rollers  and  acyustable  washer  on  the  arm,  operating  in  the  manner  set  forth,  to 
vary  the  i-elative  obliquity  of  the  harrows. 

389.  Wrenches;  Daniel  G.  Greene,  North  Bridgewater,  Assignor  to  self  and  William  Nash,  South  Weymouth, 

Massachusetts. 
Claim — The  combination  of  the  movablejaw.inclined  shoulders,  u,  with  the  pawl  and  inclined  shoulders, 
V,  and  enlarged  hole,  and  ratchet  teeth,  arranged  in  the  manner  set  forth. 

390.  Shears;  Michael  Irion.  Utica,  Assignor  to  self  and  Jacob  Hcidel,  Oneida  County,  New  York. 

Claim — The  combination  of  the  cutting  plates,  the  circular  punch,  and  the  circular  die,  to  receive  the 
punch,  and  surrounded  by  a  cutting  edge,  in  connexion  with  u  pair  of  movable  jointed  arms,  arranged  in  the 
manner  set  forth. 

391.  Lamps  ;  Georgp  Marlow  and  Michael  Ralphe,  Assignors  to  A.  D.  Brown,  U.  C.  Valette,  and  George  Mar- 

low.  Cincinnati,  Ohio. 
Clniiii— 1  t.  Till   :i  1 1  111-'  mill  ■  T  tin'    rjinrate  cup-formed  back  reflector  upon  the  inside  of  the  door,  with 
sn  open-i' !' 1^    i  pi  ''1'       m     i  i     '     :    i.  id.  The  described  ari-angeraent  of  glazed  dooi's.M  and  m',  hinged 
vertically  i    i ;     i     ;  t   i  ,_:  •  .  [    li    ;  :,  •  i  n.  and  adapted  in  the  manner  set  forth,  to  be  lixed  either  in  front 

of  thelanl-'MI   ..,■  ,,^,M1-I   nil,,  nr  uA:rl    I.I    II,.  rsidts. 

392.  Piano-forte  Actions;  Theodore  Marscball,  Assignor  to  Lighte  &  Bradbury,  City  of  New  York. 

Claim — The  spring-supporting  post,  when  used  in  the  d'^scribed  combination  with  a  stud,  separate  and 
distinct  from  the  moving  parts  to  detain  the  hummer  at  any  determined  height,  while  the  jack  descends  suffi- 
ciently to  re-engage  beneath  the  hammer  butt. 

393.  Chorn'S;  E.  L.  Pratt,  Assignor,  to  self  and  E.  B.  Pitts,  Philadelphia,  Pennsylvania. 

Churn — In  combination  with  the  rotJU*y  case  or  body  of  a  churn,  a  diaphragm  or  piston,  adapted  both  to 
move  upon  and  be  moved  by  a  t><rrw  shaft,  or  its  equivalent,  placed  horizontfdlj' in  the  said  case,  as  denrribed, 
the  said  diaphragm  and  sb;ni  i.  .h-  ■  ;  i .  mtrd  asset  futh.  Also,  the  series  of  perforatons  through  the  dia- 
phragm or  piston,  incomMn  ; ;  I  \  1,,  ini.vable  iierfotated  adjusting  discor  plate,ortheir  equivalent,  the 
eame  operating  together  ill  ili  >     i  -  libed. 

394.  Cotton  Gins;  Wm.  P.  X'latt,  A^o-^unr  to  the  E.  Carver  Company,  East  Bridgcwatcr,  Ma.ssachusetts. 
Claim— The  use  of  a  naked  or  unshielded  auger  or  cleaver,  operating  in  the  end  of  a  ginning  roll  of  a  cot- 
ton gin  at  or  near  the  centre  thereof,  in  the  manner  described. 

395.  Grain-binding  Mechanism  ;  Allen  Sherwood,  Assignor  to  E.  P.  Lenter,  A.  H.  Goss,  Wm.  Hills,  and  Am- 

eretta  Sherwood,  Auburn,  New  York. 
Claim — The  combination  of  the  shield  and  lever,  both  removable  and  located  at  one  side  of  the  delivery 
portion  of  the  platform,  so  that  tlie  shield  shall  protect  the  lever  from  the  cut  material,  and  from  one  side  of 
an  op-n-^ml.-.i  ■^rnin  rnrHv.-r  (rl.o  f.-urf^  f.>rniing  the  other  side  thr-imf  i.  wIi.to  the  ■rnoii  i^  d^pnsitfd  provintis 

to  (.MM-    l":llH.i.        ,\1-.-  ill   '■'Unliiir-t Willi  the  raker's    Stflml  -auA     l-n,.;.   |\     -mr.   Ilir    ,],i,l,|  ;,t..|    1,\V|-.   -.,  ;,i-- 

rail::-  .i    l)i;tt     llii'  i;iki  1  .   Ii  iiiii    In  —  1 .1 1  r  1.  lii.i  V  Bweep  the  cut    grim  I    .1  .     I  .  .     .M  I  .  ;ii  ■:   Ml  ■    t.  Hi].  I,  ii  ■  iM   hi- 

m.-.\[.  iT.irln'-,  lM■^  Mii.l  ihi'  r.  I  -iv.  1  I..  I  i:r  li  ill.-  lever.  Also, in  coinl.Ki  m  .-i.  \'  1  It  [If  _  1  .■,iii  n-.'  i\  >■! .  Mir  m.-lni,  ,i 
ledgL-i,  uiulrr  -ivhirh  Mir  wiir  i-  ]m -.-,■,!  -, .  n-^  not  to  catch  or  iut'i  liir  wiili  lln-'  LiitniiiL-  .■!  ih.  ■  i.m  Mi  i-m. 
Also,  the  slot  ainl  ilnh  h  ■>  in  ih^  Mihl.i.  >.Liil  lliinches  serving  as  a  guid>--  fur  properly  bL'iii-;i;  .i.-a  ,■  M.  ■  ;..,,t 
of  the  lever  to  iii.-^^  1 1  ih'   \v  ,1.    m  ili-   t\\  iMiii;;  wheel.   Also,  in  combination  with  the  lever,  ii       '   ■  ,1 

in  close  proximity  i  ili  l.i  1  li  .  -  .  ihaM  he  binder,  as  he  draws  up  the  gavel,  may  chiit;  lii  ;  .  _  .  .  r 
the  wire, and  thus  in  in-  u  t:-liil.v  ai  "und  the  bundle.  Also,  the  combination  of  a  removablr  -h  .  .  i  ai.  ,  I  \  .1, 
on  the  platform,  with  a  removabie  twisting  mechanism  on  the  fence  or  side  of  the  platform,  fur  ihe  j.urpose 
of  adapting  an  ordinary  hand  delivery  mowing  machine  into  a  self-binder,  or  vice-verea.  without  in  any  man- 
ner altering  the  parts  which  enables  it  to  be  so  exchanged,  except  to  attach  or  detach  them,  as  set  forth. 

396.  Nail  Machines  ;  Daniel  Dodge,  Keeseville,  New  York. 

Claim — Tlie  combination  of  an  anvil  and  fixed  die,  or  other  equivalent  fixed  surfaces,  a  roller,  hammers, 
and  a  vibrating  guide.  Also,  the  opoisition  of  a  haramer,in  combination  with  the  roller  and  anvil,  by  means 
of  an  eccentric  011  the  roller  shaft,  and  a  universal  joint  at  the  connexion  of  the  hammer  with  the  connecting 
rod  of  the  eccentric. 
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DliCLAIMEK. 

1.  Gas  Burners;  Williatn  BUike,  Boston,  Massachusetts ;  patented  August  9, 1S45 :  disclaimer  filed  August 
5, 1^59. 
T  hereby  enter  my  disclaimer  to  that  part  of  said  burner  which  was  set  forth  and  claimed  as  the  **  bell 
shape  or  mouth  of  the  lower  part  of  the  inner  case  of  eaid  burner.** 

Extensions. 

1.  Gas  Burners;  Wm.  Blake,  Boston,  Massachusetts;  patented  August  9, 1845:  extended  August  9, 1859. 

Claim — The  ci.'mbination  with  the  space  directly  beneath  the  orifices  of  discharge  of  the  gas.  and  with 
the  supply  or  bi-anch  tubes,  an  expansive  chamber,  so  as  to  operate  in  the  manner  set  forth.  Also,  making 
the  lower  part  of  the  inner  case  of  the  burner  with  a  bell-shaped  opening  or  mouth,  in  the  manner  specified. 

2.  Grlndixg  Mills;  Beriah  Swift,  Washington  City,  D.  C;  patented  August  16, 1S45;  extended  Aug.  10, 1859. 

Claim — Making  the  grinding  teeth  of  mills,  in  concentric  rows,  projecting  from  the  surface  of  the  plate?, 
so  that  the  teeth  of  one  plate  shall  run  in  the  spaces  between  the  teeth  on  the  other,  and  -^ice-versa,  in  com- 
bination with  the  grooves  or  furrows  running  towards  the  peripherj-  of  the  plates,  through  which  the  sub- 
stances acted  upon  are  carried  outwards,  whether  these  furrows  be  arranged  radially  according  to  what  is 
technically  termed  the  eight  quarter  dress,  or  in  any  other  manner  leading  from  the  inner  to  the  outer  range 
of  teeth.  Also,  in  combination  with  the  teeth  arranged  as  expressed  in  the  above  claim,  the  breaking  the 
teeth  on  a  cylinder  or  cone,  arranged  as  described. 

ADDITIONAL  IMPR0VEMEXT8. 

1.  Ploughs;  George  Watt,  Richmond,  Virginia;  patented  February  9, 1858;  additional  dated  Aug.  2, 1S59. 

Claim — The  combination  of  the  eccentric  roller,  beam,  notches,  and  cuff,  substantially  as  set  forth. 

2.  Lock;  A.  A.  Richards,  Urbana,  Ohio;  patented  Feb.  15, 1859;   additional  dated  August  9, 1859. 

Claim — The  arrangement  of  the  spring,  collar,  ring,  screw,  brake-wheel,  and  arbor,  in  the  manner  de» 
scribed,  so  as  tu  produce  friction  between  the  ring,  and  wheel,  and  arbor,  and  also  the  arrangement  of  the 
t(rake,  indented  flanch,  and  stem,  so  as  to  prevent  the  revolution  of  the  wheel,  and  arbor,  and  ring,  and  the 
external  dial  hand, 

3.  Instruments  for  T.vking  Altftcdes  op  the  Sus  ;  Frederick  Yeiser,  Lexington,  Kentucky ;  patented  Feb. 

8, 1859;  additional  dated  August  9, 1859. 

Claim — In  combination  with  the  rotary  bar,  the  arrangement  of  the  adjustable  bar  and  dial  plate,  and 
rotary  cylinder,  and  adjustable  disc,  in  connexion  with  the  bar,  k,  and  plates,  a  a,  holding  tlie  lens,  and  hav- 
ing on  its  fiice  a  small  scjuare  to  receive  the  sun's  image  through  the  lens,  in  such  relation  to  each  other  and 
to  tlie  rotary  bar,  that  it  operates  as  specified. 
».  Mole  Ploughs;  Moses  Bales,  Big  PhUn,  Ohio;  patented  Feb.  15, 1S59;  additional  dated  Ang.  23, 1859. 

Claim — The  employment  of  the  cap,  in  combination  with  the  mole,  arranged  as  set  forth. 

5.  Apparatus  for  Evaporating  Saccdarise  Juices;  L,  P.  Harris,  Mansfield,  Ohio:  patented  Jan.  IS,  1859; 

additional  datetl  August  2o,  1859. 
Claim — The  application  of  partial,  transverse,  or  oblique  partitions  to  evaporating  pans,  for  the  purpose 
of  preventing  a  continuous  transverse  channel,  arranged  in  the  manner  described. 

6,  Mode  of  OaixG  Journals;  Douglas  B.  Jordan,  Cumberland,  Rhode  Island ;  patented  March  15, 1859 ;  ad- 

ditional dated  August  30, 1^59. 
Claim — 1st,  The  hinging  the  dish  or  bucket  to  the  rod,  as  set  forth.    2d,  The  dish  or  bucket,  in  combi- 
nation with  the  several  parts  marked  c  d  e  p  and  i,  for  the  puii)ose  eot  forth  and  described. 

Re-Issues. 


Claim — The  employment  or  use  of  weights  placed  within  boxes  or  recesses  in  the  back  of  the  stone,  and 
an-anged  so  that  they  may  be  adjusted  vertiftdiy,  and  more  or  less  be  used  in  each  box  or  recess  to  admit  of 
the  balancing  of  the  stone  or  runner,  both  wUle  in  motion  and  at  rest. 

2,  Nail  Machine;  Jah:iziah  S.  King,  Raynham,  Massachusetts ;  patented  October  20, 1867 ;  re-issued  August 
2, 1S59. 
Claim — Making  cut  nails  in  such  a  manner  that  each  nail  will  be  seized  the  instant  after  it  is  cut  from 
Ihe  nail  plate,  and  be  compressively  operated  upon  at  the  point  there4)f.  in  the  manner  specified,  to  bring  the 
ijat  point  of  said  u:iil  plate  to  an  equal-sided  sharp  point,  or  to  &ubstanti;Uly  the  same  character  of  point  that 
i;*  ordinarily  given  to  wrought  nails. 

iJ.  Machine  for  Matting  the  Ends  op  Match  Blocks;  Henry E. Pierce, Chai-k-mont. Massachusetts;  patented 
Jan.  10,  1854;  re-issued  August  2,  1859. 
Claim — Matting  the  enils  of  match  blocks  by  pressure  of  a  roller  or  rolleiv,  for  the  purpose  set  forth,  and 
in  this  claim  I  wish  to  be  undiTStood  that  I  do  nut  confine  myself  to  the  precise  arrangement  of  the  parts 
dpscril>ed,  but  shall  vary  them  at  pleasure,  while  I  attain  the  same  t-nds  by  means  substantially  the  samt-. 

4.  Clothes  Drtee;  Stephen  II.  Tifl,  Morrisville,  Termont ;  patented  July  20, 1858 ;  re-issued  Aug.  2, 1869. 

Claim — The  combination  of  the  slotted,  perforated  hub,  and  slotted,  bored  cap-hub,  with  the  arms  and 
braces  connected  with  the  hubs  by  wires,  as  described,  and  the  aiTaugement  of  the  same  with  the  shaft,  collai', 
Hint  ratchet  catch. 

5.  Ploughs;  Giorge  Watt,  Richmond,  Virginia;  patented  Feb.  9, 1858;  re-issued  August  2, 1S59. 

Claim — dmstriicting  mould-board  and  land -side  of  cylindrical  surfaces  of  equal  diameters,  intersecting 
along  the  cutting  edgL-  of  the  plough,  in  combination  with  the  standard  curAing  landward  from  the  top  of  the 
uiould-board  to  a  position  nearly  over  the  base  of  the  land-side. 
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6.  Breech-loxdino  Oednance;  G.  W.  Bishup,  City  of  New  York;  patented  March  8,1859;  re-issued  August 

16, 1859. 
Claim— Combining  the  movable  breech-pin  with  the  bore  of  the  cannon,  by  means  of  movable  locking  or 
abutting  pieces  or  segments,  and  winch,  after  the  breech-pin  is  inserted,  are  shitted  and  niudo  to  cross  the 
joint  of  the  breech-pin  and  bore,  to  hold  the  breech-pin  against  the  force  of  the  discharge. 

7.  Ash-sifters;  Allan  Cummings,  City  of  New  York;  patented  March  8, 1859;  re-issued  Ant;,  in.  IS55. 

Claim — The  employment  of  a  conical  sieve,  or  sieve  of  an  equivalent  form,  in  combin:(ii  i[i  \w;i>  1  h  i\\i> 
receptacles,  one  for  the  siftint;  and  the  other  for  the  substances  sifted.  Also,  the  conical  di  II  ^  !     .: 

the  substances  to  be  sifted,  and  concentrating  them  in  combination  with  the  spreader,  wIk  1 1>   i   >  11 

be  itself  the  sieve  or  employed  with  the  sieve  below.  Also,  in  combination  with  the  sieve.  i1m  hm  I.  ,  ,  inril 
surface  of  the  deflector  for  preventing  the  escape  of  dust  fmm  the  apparatus.  Also,  in  conibitiiitinn,  the  de- 
flector, the  spreader,  the  conical  sieve,  and  the  receptacles  for  the  siftings  and  the  substances  sifted. 

8.  SASH-FASTEyER;  Ralph  J.  i'alconer,  Washington  Citv,  D.  C. ;  patented  August  31. 1858  ;  re-issued  August 

16, 1859. 
Claim — Extending  the  c^\-i  portion  of  the  catch  over  and  along  the  front  edge  of  the  catch-plate,  to  form 
a  catch-opening  flush  with  the  ndj^e  of  plate,  so  that  the  window  cannot  be  unfiistened  without  having  the 
point  of  the  hook  withdrawn  entirely  clear  from  the  meeting  rail  of  the  upper  sash,  and  out  of  the  way  of  the 
bars  above  when  the  lower  siish  is  raised.  Also,  in  combination  with  the  catch,  hook,  aud  plate,  I  claim  the 
check,  or  equivalent  thereof. 
Tai^ve  Cocks;  J,  R.  aud  II, 
16, 1859. 

Claim — 1st,  The  method  of  constructing  valves,  valve  cocks,  and  gates,  so  that,  when  the  port  or  porta 
therein  are  uncovered,  there  shall  be  a  straight  passage  or  passages  from  the  induction  port  or  porta  in  the 
valve  chamber  to  tlie  eduction  port  or  ports  iu  the  same,  whether  the  valves  in  such  valves,  valve  cocks,  and 
gates,  are  made  in  one  or  more  than  one  piece.  2d,  Making  the  valves  in  valves,  valve  cocks,  aud  gales,  ia 
separate  or  detached  pieces. 

10.  Machines  FOR  M.lKI^fG  Paper  Bags;  Francis  Wolle,  Philadelphia,  Pennsylvania;  patented  July  6, 1858  ; 

re-issued  August  16. 1859. 

Cl^m — 1st,  Tli.  .    iiii-ji  111 r  t)i    I  (    1-1  ;hi  1  l.ippers,  arranged  and  operating  in  the  manner  described. 

2d,  The  folding  1  it  1  1 1  '1  .  m  .  1 , :  :  ■  1  _  .  ^t  paper,  or  other  material,  by  means  of  a  creaser  blade 
and  tworoUiu- sill        ,  '  ,      ,  ,,    ,  \,  iili  each  other.    3d,  The  revolving  lapper  shaft,  in  com- 

bination with  tljf  11 .  I-.  I .  ih  I  iiiiij  I  iM  ! ,  ;ii:  I  ii'TMiis,  the  creaser  being  brought  into  operation  on  the  lap 
during  the  intermisfdon  m  tlie  niutimi  i>l  tlie  leed  n-llers. 

11.  Treating  Caoutchouc  and  other  Vulcanizadle  Gums  ;  Conrad  Poppenhusen,  City  of  New  York,  Assignee 

of  L.  Otto  P.  Meyer,  Newtown,  Connecticut;  patented  April  4,  1854;  re-issued  August  16, 1869. 
Claim — The  mode  of  operation,  as  described,  which  said  mode  of  operation  consists  in  the  employment  of 
a  pliable  or  flexible  envelope,  or  the  equivalent  thereof,  applied  by  pi'essure  to  the  hard  compound  of  vul- 
canizable  gum,  while  in  tlie  green  or  plastic  state,  so  as  to  insure  the  contact  of  such  covering  with  the  sur- 
face of  the  compound,  and  while  thus  covered  or  protected,  subjecting  it  to  the  vulcanizing  heat,  and  when 
vulcanized,  stripi^ing  off  such  covering. 

12.  Refining  Iron  in  the  Heat  of  a  Blast  Furnace  ;  Christian  Shunk,  Canton,  Ohio ;  patented  May  17, 1859; 

re-issued  August  16, 1859. 
Claim— The  employment,  immediately  before  the  tapping  of  the  furnace,  of  an  auxiliary  tuyere  pipe  or 
pipes  within  the  heartli  of  the  common  blast  furnace,  when  charged  with  molten  iron,  at  such  an  inclination 
\\&  to  cause  the  blast  of  air  to  commingle  with  the  particles  of  iron,  and  give  to  the  whole  mass  in  the  hearth 
a  spiral  or  rotary  motion. 

13.  Billiard  Table  Coshioss;  II.  W.  Collender,  City  of  New  York;  patented  December  8, 1857;  re-issued 

August  23, 1859. 
Claim— Composing  cushions  for  billiard  tables,  with  a  body  or  back  of  what  is  known  as  the  soft  compound 
of  vulcanizable  india  rubber  or  allied  gum.  in  combination  with  a  facing  of  India  rubber  or  alhed  gum,  ren- 
dered less  compressible  by  fibrous  matter,  or  the  equivalent  thereof. 

14.  Railroad  Station  Indicators;  C.  A.  McEvoy,  Richmond,  Virginia;  patented  Nov.  20, 1855;  re-issued 

August  23, 1859. 
Claim — Presenting  a  movable  sign  or  symbol  to  passengers  of  a  railroad  car,  so  that  both  sides  of  said 
sign  shall  be  visible,  aud  utilized  as  aununciaturs  by  passing  each  sign  in  turn  through  an  opeuiug  of  the  case, 
by  the  revolving  of  the  drum  to  which  the  s.iid  signs  are  attached. 

15.  Faucets;  James  Powell,  Cincinnati,  Ohio;  patented  March  22, 1859;  re-issued  July  5, 1859;  re-re-iesued 

August  23,  1859. 
Claim — 1st,  The  valve  stem,  formed  with  projecting  flanches,  when  confined  to  a  rectilinear  path  and  ope- 
rated by  a  c;im  or  eccentric,  which  engages  with  it  at  two  opposite  points,  in  the  manner  set  forth.    2d,  Tlie 
arrangement  and  combination  of  the  slotted  head,  pivot,  socket,  and  cam,  operating  in  the  manner  sot  forth, 
to  prevent  lateral  motion  of  the  valve  stem. 
10.  Lamps;  Mich:iel  A.  Dietz,  Brooklyn,  New  York;  patented  May  3, 1859;  re-issued  August  30, 1S59. 

Claim— Combining  the  deflector  with  t)ie  chimney  band  by  mechanical  devices,  so  as  to  retain  the  former 
in  its  proper  relative  position  without  the  Use  of  solder. 

17.  Device  for  Converting  Reciprocating  into  Intermittent  Rotary  Motion;,  Henry  Ehrenfeld,  City  of  New 

York;  patented  June  21, 1859 ;  re-issued  August  30, 1859. 

Claim — 1st,  Arranging  the  lever  aud  dog,  in  combination  with  the  grooved  wheel,  or  its  equivalent,  in 

such  a  manner  that  said  lever  and  dog  act  on  the  wheel,  without  a  connexion  to  the  centre  or  hub  of  the  wheel. 

2d,  In  combination  with  the  lever,  dog,  and  wheel,  the  arrangement  of  the  groove,  or  its  equivalent,  in  tin- 


11 


hub  of  the  wheel.    3d,  Arranging  the  lever  with  the  dog  permanently  attached  to  it  in  such  8 

the  direction  of  the  said  lever,  when  it  is  iu  its  place,  makes  an  angle  of  90°,  or  nearly  so,  with  a  lino  drawn 

from  the  centre  of  the  wheel  through  the  dog. 

18,  H.^RROWS;  Sidney  S.  llogle,  Cleveland,  Ohio;  patented  March  7, 1857 ;  re-issued  August  30, 1859. 

Claim— Causing  the  points  of  the  teeth  of  a  rotating  harrow  to  descend  deeper  into  the  ground  on  ono 
aide  of  their  axes  of  rotation  than  they  do  ou  the  opposite  side  of  the  same,  for  the  purpose  of  euabhng  the 
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dragging  force  wbicli  may  be  exei'ted  upon  said  harroWj  to  impart  a  positive  rotary  motion  thereto  without 
the  aid  of  gearing  wheels. 

19.  Eraser  and  Pencil-sharpener;  Archibald  G.  Shaver,  Hartford,  Connecticut ;  patented  March  8, 1859  ; 
re-issued  August  30, 1859. 
Claim— Ist.  The  curved  blade  eraser,  as  specified,  forming  on  one  side  a  convex  surface.    2d,  In  combi- 
natiun  tbei-ewith,  the  peacil-sbarpi-ner  and  pointer,  as  deiscribcd. 

f  Designs. 

L  Parlor  Stove;  Robert  Ham,  Assignor  to  Smith,  Shelden  &  Co.,  Troy,  Xew  York;  dated  August  9, 1859. 
'Z  and  3.  Carpet  Patterns  (two  cases);  E.  J.  Ney,  Assignor  to  the  Lowell  Manufacturing  Co.,  Lowell,  Mass.; 
dated  Auj,'ust  9, 1859. 

4.  Parlor  Coal  Stove;  Isa;ic  de  Zouche,  St.  Louis,  Missouri ;  dated  August  9, 1859. 

5.  Taule  Fork  ;  N.  E.  Kussell,  City  of  New  York ;  dated  August  9, 1859. 

6.  Stoves;  Garrett^on  Smith  and  Henry  Brown,  Assignors  to  Coi,  Whitman  &  Cox,  Philadelphia,  Penna.; 

dated  August  16, 1S59. 
7  and  8.  Floor  Oilcloth  (two  cases);  James  Bogle.  \Fest  Newton,  Massachusetts,  Assignor  to  self  and  Daniel 
Bugle,  Dover,  New  Hampshire;  datid  August  23, 1859. 

9.  Spoon  or  Fork  Handles;  Henry  Hebbard,  City  of  New  York;  dated  August  23, 1859. 

10.  Scales  ;  Francis  >L  Strong  and  Thomafl  BuJss,  Brandon,  Vermont ;  dated  August  23, 1859. 

11.  Floor  Oilcloths;  Jean.  Baptiste  Virolet,  Assignor  to  John  W.  Hoyt,  City  of  New  York;  dated  August 

30, 1859. 

12  to  14.  Carpet  Pattern  (three  cases);  Henry  G.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford 
ManufacturiDg  Co. ;  dated  August  SO.'lSoO. 

15.  Three-ply  Carpet  Pattern  ;  Henry  G.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford  Manufac- 
turing Co,;  diited  August  30, 1859. 

SEPTEMBER  6. 
L  Lamps;  H.  W.  Adams,  Brooklyn,  New  York. 

Claim — Constructing  the  upper  eud  of  the  wick  tube  with  the  elevated  ends,  so  as  to  enclose  the  ends  of 
the  wick  and  prevent  said  ends  from  burning  too  high,  when  the  central  part  is  sufficiently  elevated  above 
the  central  part  of  tiie  wick  tube  to  be  allowed  to  burn. 

2.  Apparatus  for  Making  Decoctions;  William  Adamson,  Philadelphia,  Pennsylvania;  ante-dated  April  6, 

1859. 
Claim — The  conical  roller  arranged  within  the  caldron,  when  the  same  is  used  for  the  purpose  of  tho- 
roughly intermixing  the  ingredients  to  be  extracted  during  the  process  of  boiling. 

3.  Cdtting  Apparatus  of  Harvesters;  T.  D.  Aylesworth.  Hion,  New  York. 

Claim — Tl»e  cutters  and  guards,  when  constructed  and  operating  together  without  any  motion  except  that 
of  being  advanced  or  drawn  over  a  field. 

4.  ToNGOEiNO  AND  GROOVING  MACHINE ;  H.  H,  Baker,  New  Market,  New  Jersey. 

Claim — The  employmentof  flanchedfeed  roUers,having  a  lateral  play,  and  acted  upon  by  suitable  springs, 
in  couibiuation  with  the  fixed  intermediate  rings  ur  flancbes,  or  their  equivalents,  in  the  manner  specified. 

5.  Railroad  Excavators;  E.  0.  Baxter,  Foreston,  Illinois. 

Claim — The  arrang('ment  and  combination  of  the  adjustable  timbers  or  arms,  plough  and  excavator,  when 
employed  in  the  manner  sliowii.  for  the  purpose  of  looseuiug  and  removing  the  earth,  and  keeping  the  ditch 
free  from  the  wash  uf  the  slopes  on  railroads. 

6.  TuBNUfo;  Jehu  Brainerd  and  "W.  H.  Burridge,  Cleveland  Ohio. 

Claim — The  ose  of  the  described  compound  for  tanning,  consisting  of  a  solution  Of  the  named  mineral 
salts,  in  mixture  with  a  solution  of  tannin,  either  with  or  without  the  addition  of  aloes, 

7.  Making  Gas  from  Wood;  L.  R.  Breisach,  City  of  New  York. 

Claim — The  process  of  manufacturing  illuminating  gas  from  wood,  by  distilling  the  same  in  two  retorts 
of  varying  temperatures,  one  of  which  retorts  is  charged  with  charcoal,  varying  in  amount  according  to  the 
conditions  indicated,  the  whole  process  being  conducted  as  set  forth. 

8.  R.ULROAD  Wheels;  Archibald  Cameron,  Charleston,  South  Carolina,  and  David  Matthew,  Philadelphia, 

Pennsylvania. 
Claim — The  peculiar  construction  of  car  wheels,  having  elastic  curved  arms,  with  chilled  cast  tread  and 
cast  hub,  forming  one  combined  wheel. 

9.  Machine  for  Making  Watch  Rims,  Ac;  C.  W.  Clewley,  Providence,  Rhode  Island. 

Claim — The  combination  of  the  male  and  female  plungers,  aa  described. 

10.  Machine  for  Printing  the  Addresses  on  Newspapers,  Ac;  R.  W.  and  Daniel  Davis,  Yellow  Springs, 

Ohio. 
Claim — Ist,  The  arrangement  of  wooden  blocks  of  suitalde  size  for  a  single  address,  with  indented  let- 
ters in  their  faces,  and  attached  by  means  of  small  tacks,  or  equivalent,  to  a  flexible  band  or  belt  in  close  com- 
pact columns,  and  operated  as  described.    2d,  The  use  of  the  triangular  stationary  bed-piece,  over  which  tlio 
belt  slides,  by  means  of  belt  pulley,  and  regulated  and  adjusted  by  means  of  lever. 

11.  Treating  Metaluc  Ores  with  Spongy  Iron;  Jean  Justin  Albert  de  Bronac  and  Angastin  Joseph  Martial 

Deherrypon,  Paris,  France. 
Claim — The  treatment  of  metallic  snlphurets,  or  other  ores  or  metallic  bodies,  with  a  spongy  iron,  for 
purposes  set  forth,  by  the  combination  of  the  several  processes  specified  in  the  order  stated,  viz: — Ist,  Pul- 
verizing the  ore  and  the  spongy  iron  separately.  2d,  Mixing  the  two  powders  in  definite  proportions.  3d, 
Compressing  the  mixed  powders  into  the  form  of  cukea  or  small  bricks.  -Ith,  Treating  the  thus  prepared  ores 
iu  suitable  furnaces,  as  described. 
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!•'  Machine  for  Sawing  States;  R.  Densmore,  South  Haven,  Micbigan. 
"'  Claim-lst,  Surruundiui  the  stationary  drum  with  a  seri™  of  saws  all  h™g  i>>  one  gate,  ™d  having  the 
v^iaiin     ^=1.,^     „„„.i.;n,.ti,,M  uiih  ilii-  rot  iiiiitr  talile.  in  the  manner  specilied.    2d,  In  combination  with 

some  movement,  1    <^"°'<'"'\]'  "    ,        ;     ,    ^  ,„^„.,i  radially  around  said  drum,  and  operated  automati- 

SurtofelTttb^lupa..-     '      -        "      '       ,.:iHng  spring  guides,  in  combiuatiou  with  the  drmu  for 
diBcharging  the  staves  friiiiii  I  i    '■     '        ■■   '  '         1 1  .  m- been  saw  ed. 

13.  BAaABSEFOKNACESjCbuilc- A.  lv,ul.i,ru,u  ui.i.e,  Louisiana.  „       .  .v         ,*        r 

ri.im_Tbe  combination  of  the  upright  air  chamber,  having  a  vertical  partition  wall,  and  the  system  of 
ducts  and^Idam,«r  or  shutter,  apphedlu  connexion  with  the  fire  chamber  and  the  flue,  or  Its  evuvalent. 
14   p'oRTABlx  EVAPORATING  APPABATCS ;  Hugh  T.  Douglas,  Zane6vine,and  John  Cooper,  MountVemon,  Ohio. 
'  Claun-The  combination  of  the  diving  flue,  the  valves,  and  the  damper,  arranged  in  relation  to  the  evapo- 
rating pan,  and  operating  in  the  manner  set  forth. 

16  KOOFING  Cement;  M.  D.  Dubois,  Newburgh,  New  York. 

Claim— A  composition  formed  of  the  ingredients  or  substances  compounded,  in  the  proportions  and  in  tlio 

manner  specified. 

16.  Boots;  Lewis  Duvall,  Big  Spring,  Kentucky. 

f-i,im    The  described  method  of  cutting  the  piece  of  leather,  or  other  suitable  matenal,  and  uniting  the 
^"SliTe^ore  so  that  when  it  is  folded  in  the  lines  b  b'  and  f  r,  and  if  the  gore  is  brought  in  the  proper 

So"  iSd  pf"cl?toVetSr  with  the  gore,  assumes  the  required  shape  of  the  upper  of  a  boot. 

17  Mac'hine  for  Cutting  and  Finishing  Shoe-heels;  Wm.  T.  Edson,  Philadelphia,  Pennsylvania 
rinimllhe  combination  of  the  movable  post,  the  former  (on  the  upper  of  the  slu«),  the  guide,  and  the 

«        ?»"^  or  an  "nierv  or  burnishing  wheel,  with  the  hand  lever,  bow  guide,  springs,  and  radius  bar,  lor 
culling  or  shaping,  smoothing,  and  burnishing  the  heels  of  shoes,  either  before  or  after  they  are  fastened  to 

'l^^  ACTOMATic  Bake  for  Eeapisg  Machines;  Benjamin  G.  Fitzhugh  and  McClintock  Young,  Jr.,  Frederick, 

ri»im-lTlie"l«-.ating  of  an  automatic  sweep  rake  at  the  rear,  left-hand,  or  outside  corner  of  the  platform, 
1,     I  CjTake  hiS^^a  lisin-  and  falling  motion  that  will  admit  of  its  passing  over  the  outside  division  Iward 
uritocelud  then  drop  into  or  on  to  the  extreme  outer  end  of  the  platform,  and  sweep  it  ofl:  the  cut  grain. 
19   FOAM-COLLECTORS  FOR  SlEAM  BOILERS;  Thomas  G.  Gardner,  Mount  Pulaski,  Illinois. 

Bitiin,-  a  boiler  with  one  or  more  plates,  so  applied  as  to  present  inclined  surfaces  above  the  siir- 
r         f^'fh'Tvatc"   with  one  or  more  outlets  for  steam  and  foam,  at  the  highest  parts  of  said  plate  or  plates, 
Md  as  to  provide'a  receptacle  for  foam  above  the  said  plate  or  plates. 
•10   apparatus  for  Mashing  ;  Edward  Hffickel,  Assignor  to  Hieckel  *  Co.,  Cincinnati,  Ohio. 

Claim-The  described  combination  and  arraiigi'inent  of  the  central  shaft  and  satellite  shafts,  the  whole 
being  armed  wilh  beaters,  and  rotated  simultaneously. 
"1   Floodgates;  E.H.  Hancock,  Augusta,  Georgia. 

'  ■   Claim-The  combination  of  the  flood  or  dam  gate,  tilting  trough,  and  the  draimng  structure,  or  its  equiva- 
lent, as  set  forth. 

w  Sewing  Machines  ;  Jason  W.  Hardie,  City  of  New  York.  ,     ,.   ,  .v 

„.  bEwisuii  ,  ,,„.,,.,,,,,  „,,...  u„„,..,i,,.:,"  bvtakii,"  the  needle-thread  at  the  lack  of  the 

Claim— 1st,  The  metb."l  ■!  h,.i  n._  rm  ^ '|||^  Y,,i,i„„  ,„:n,,-i  .iT.ul.ling  it  upon  itself  around  the  needle 
needle,  or  at  the  side  oppuM  I  >  -  ,.  ~..,,.^  i  ^  ^  n,,/,  ,,.  i  ,  i  «,.  books,  acting  in  opposite  directions, 
and  then  looping  It  oyer  ni'  -  ,      i,,    .    ,       |,,„ite  to  the  position  of  the  bobbin.for 

when  they  take  the  tbre«.i...    I,       ,  '     ■     '     '.  lii     ..luuu  -mii;  l-titch,  by  simply  reversing  the  motion 
the  purpose  ot  forming  cith.  i     '^_   •,*:,,.,.,,  '...,,„„  ic  s,  If.a.iiu^tni'  bv  means  of  the  loose  sleeve,  slot,  and  pin 
or  stpfrihit  me  feedfngsilauSike  place  during  the  desciut  of  the  needle,  whichever  way  the  driving  shaft 
may  be  turned. 
"3  Carpet-sweeper;  Hiram  H.  Herrick,  East  Boston,  Massachusetts. 

rinim— 1st   Providing  the  end  of  the  box  with  a  groove,  as  from  x  to  x,  when  the  ainie  is  need  m  con- 
■         >i,  .be  fliint  brush  on  tlie  end  of  the  shaft.    2d,  Dividing  the  box  into  two  parts,  and  provi.liiig 
"^h  wiUia  pttiUordlvS^hVbottom  of  the  b,.x  in  two  pans,  tbrough  which  the  brushes  protrude,  and 
jfroviding  these  parts  of  said  bottom  with  flanches  which  hold  the  dirt. 
24  Amalgamator;  KelseyHazen,  Brooklyn,  New  York. 

riiim-Cumiiellin..  the  water  having  the  particles  of  gold  in  suspension  to  flow  within  a  certain  smaU 
distw,        ,1  I    I   n.  rcury,  under  conditions  as  set  forth.    Also,  in  counex.un  with  tlie  "bove,  the  e,„ 

^„v,,  .,         I     ,'      I  >ili.ating  agitators  and  scrapers,  acting  in  the  space  under  E,  and  of  au  adjusUblo 
Eatef'ivi      Mi     '       i'l    iKilityof  egress  of  the  least  suspended  particles. 
•25  Moil-ill    II,;  1 1  li  llobson.  Stout's  Grove,  lUinois. 

■    Claim-Xhe  combination  of  a  ditc-hiog  plough  beam,  havin.-  a  horizontal  joint  forwanl  of  the  mole  and 
conltS"w^th  a  rodTrranged  over  the  top  of  said  joint,  and  with  a  horizontal,  a4)ust,ng,  and  sto,^plate. 
"Je  DooR-BOLT-  Lwi^G.n.iH'man,'(Vatcrford,  New  York. 

ruim- Th..  r 1.1,1  ii    .11  ..1  a  ,  .imin.in  door-bolt  with  a  barrel  containing  a  wheel,  with  an  arm  acting  on 

,  r-    ,iTT     ,  ,  ,  .  ,  .  .  .1  l.v  a  key  the  d.Hir  may  be  fastened  or  unfastened  on  the  outside;  Ibe 

who°le  being  so '.i.V      \        ..  i  i    ..i.ii  iL  «itb  the  ordinary  mode  of  using  the  bolt  on  the  inside. 
27.  Marine  PROi'tLL....;;  1.1.-./..  11. li~lander,Oberlin,  Ohio.  .„,u„„^ 

ri,i,n    The  device  described  fur  changing  valve  seats  as  applied  to  water  propellers,  to  reverse  the  mo- 
tion Sv;"sTiJ  or  boa's!    X,  the  combination  of  the  small  forward  pipes  with  the  reservoir,  as  described. 
■'8   Apparatus  for  Printing  the  Address  on  Newspapers,  4c.;  George  Hutchison,  AUeghany,  Penna. 

CWm-lst  The  inclined  hopper  with  the  slides  or  guides,  in  combination  with  the  w«J-«  «"^  oonvejv,rs 
nn  th,  bdt  as  described.  2.1.  Tl  e  u.se  of  a  metallic  belt,  furnished  with  the  conveyors,  as  descubed.  Jd,  1  o 
2^r^n  enient  of  the  pul  evs,  he  belt,  press-roller,  and  inking  roller,  as  d.scrihed.  4th,  The  use  of  the  lug 
r?Sfend  of  the  tyiK  im;  when  us  d  in  connexion  with  the  notch  in  tiie  conveyor,  us  described. 
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29.  Parlor  Grates  ;  Damase  Larnoreux,  City  of  New  Toik. 

Claim — 1st,  So  constructing  the  grate  that  tlie  fuel  bux  and  tin.'  asli-pit  ar<?  di-itiiirf  from,  and  independ- 
ent of.  thu  bars,  and  capabl.-  of  b.  ing  removed,  while  the  huvs  remain  nndistuHK-d.  th'iebv  enat  I.n-;  me  to 
effect  the  rvuiuval  of  tlie  ashes  and  cinders  with  much  less  trouble  tlum  by  the  ordinny  iiiode.  and  thereby 
keep  the  apartment  fr<c  from  the  diir^t  and  dirt  wliich  are  inseimrabie  iroin  ili.-  c>  iiuhiki  nuibud  of  removal. 
2d,  The  combinatiou  of  the  crank.  :!.-  i  1  :ri  !  ilie  moviilile  bottom  of  the  furl  !  >.,  i,  i,  ,_.  I  as  described, 
by  which  any  easy  and  convenii-Mt    ■  :  _      i[_' a  reciprocating,  horizoniil.  .'^  n  ._.f  the  grate 

bottom  is  secured  wilhout  the  111  I    -      \ii    i       t  _■  an  ojtening  in  front  for  tJti' i  .      _  i by  wliich  to 

vibrate  the  grate.  3d,  The  anaji.  ji;<  ■  j.  m  ..  ;  ulur  grate,  of  the  bottom  t^ra'^  n|.  n  \\  ii  ii  iIil-  fuel  is  sup- 
ported, in  the  maDner  described,  by  uiiieb  n  i<.  niadi'  capible  of  beiirg  vibrated  thniuL^h  ine  liitck  of  the  fuel 
box,  upon  a  fixed  axis  placed  entirely  back  of  the  space  devoti  d  to  fuel,  the  wings  of  said  bottom  giate  being 
80  exteuiled  as  to  cover  or  compensate  for  the  necessary  vibration  which  is  made  into  o\}eii  space  back  of  the 
fire  box. 

30.  Method  op  Centering  is  Watchmaker's  Lathes  ;  Piorson  Leflfel  and  J.  IT.  Mulholland,  Springfield,  0. 

Claim — let,  A  vibrating  mandrel,  arranged  within  a  socket  or  hollow  sinndlo,  in  such  niann  r  that  if^ 
inserted  end  may  fit  closely  within  said  socket,  and  its  cmt  r  end  allowed  to  vibrat  ■.  2d.  In  combination  with 
the  vibrating  mandrel,  we  claim  the  rocking  collar,  spring,  key,  and  nut,  arranged  to  operate  its  described. 

31.  Submerged  Pump;  Hosea  Lindsey,  Ashvillo,  North  Carolina. 

Claim — The  arrangement  of  the  short  reciprocating  piston  rod.  open  pistons,  sliding  ring  valves,  cylinder, 
having  a  conducting  pipe,  with  the  chain  aud  brake,  in  the  manner  set  forth. 

32.  Steam  Pans  for  CLAEirrixG  Sugar;  George  M.  Long;icre.  New  Orleans,  Louisiana. 

Claim — In  combination  with  the  pans,  the  relief  valve,  and  the  check  valve,  arranged  as  set  forth. 

33.  L.\MPS;  Justus  K.  Loomis,  Winsted,  Connecticut. 

ugated  skirting,  perforated  tubes,  adjustable  radiating 


3i.  Stoves  ;  Edward  M.  Manigle,  Phihadelphia,  Pennsylvania. 

Claim — The  arrangement  of  the  series  of  distinct  or  unconimunicating  hollow  open  air  chambers,  or  their 
equivalents,  in  combination  with  the  cross-piece  of  the  top  plate  of  a  cooking  stove,  in  the  manner  described, 
and  this  I  claim  whether  the  said  cross-iriece  be  either  movable  or  stationary  in  the  said  top  plate. 
85.  Machine  for  Wirixg  the  Joints  of  Clothes-pins;  Alvin  C.  Mason,  Springfield,  Vermont. 

Claim — ^Ist,  The  intermittently  rotating  pliers,  in  connexion  with  a  clamping  device  formed  of  the  jaws, 
recess,  aud  lever,  or  their  equivalents,  and  shears,  arranged  to  operate  as  set  forrh.  2d,  In  combination  with 
the  pliers  and  shears,  aud  clamping  device,  the  sliding  forks,  arranged  for  jo!ut  operation  3d,  The  p  irticular 
manner  of  opening  and  closing  the  pliers,  and  operating  the  arbors,  to  wit :  by  means  of  the  sliding  cones  in 
connexion  with  the  springs  and  permanent  bosses  on  the  arbors,  whereby  the  jaws  of  the  pliers  are  oxiened 
aud  closed,  and  the  arbors  shifted  by  a  very  simple  mechanism. 

36.  Brakes  for  Railroad  Cabs;  Thomas  J.  Mead,  Port  Byron,  New  York, 

Claim — The  combined  use  of  the  U-shaped  yoke,  the  brake  bar,  and  the  short  brake  blocks,  for  the  pur- 
pose of  adapting  the  brake  to  a  simple  lever  that  acts  directly  upon  it 

37.  Machine  fob  Bending  Wagon-tire;  Wm.  and  Isaac  H.  Mosher,  Greene.  New  York. 

Claim — The  clutch  or  clasp  to  hold  the  end  of  the  bar,  in  combination  with  the  former  being  made  three- 
fourths  of  the  circle,  and  the  arrang^-ment  of  the  lever,  lor  operating  as  specified. 

38.  Trunks;  Jacob  Parker,  St.  Louis,  Missouri. 

Claim— 1st,  Forming  the  lid  of  the  trunk  in  the  shape  of  a  semi -cylinder,  as  specified.  2d,  The  imper- 
vious box  or  sponge-carrier,  arranged  in  thi-  tray  as  described.  3d,  Tlie  peculiar  formation  of  the  division 
boards,  in  such  manner  that  they  will  come  down  on  to  the  rim  of  a  geutlemun's  hat,  placed  iii  the  middle 
hat  box.  * 

39.  Bits  for  Cutting  Washers;  Ilenry  Pennie.  BufHilo,  New  York. 

Claim— Isl,  The  arrangement  of  the  cutters  upr»n  the  ends  of  the  sliding  bars,  and  at  right  angles  thereto; 
the  said  sliding  bars  par.siiig  tbruuyli  a  nimti^ein  ihe  shank  and  lying  parallel  with  each  other.aud  on;  above 
the  other,  so  that  the  cutters  will  w.rk  upon  the  same  side  of  the  c  ntre-point.  2d,  The  recess  nn'de  in  the 
lower  end  of  th-  shank,  so  as  to  allow  the  inner  cutter  to  slide  close  up  to  the  point,  aud  thereby  adaxJt  the 
instrument  to  cutting  very  small  washers. 

40.  Faucet;  Jamea  Powell,  Cincinnati,  Ohio. 

Claim — The  elastic  annular  valve  seat  and  sliding  collar,  in  the  described  combination  with  an  adjustable 
plug  valve  of  hard  metal. 

41.  CoNSTRUCTi-jN  OP  SUEET-METAL  CoFFiNS ;  Tsaac  C.  Shulcr.  Amsterdam,  New  York. 

Claim — 1st,  The  construction  of  a  sheet-metal  coffin  in  two  si  cti<iiis.  st'ffeucd  with  framt  s  or  straps,  and, 
in  dividing  the  coffin  into  two  sections.  I  do  not  confine  myself  to  any  particular  bicidiiy  on  the  sides  Un-  mak- 
ing The  joints,  but  claim  forming  the  joint  on  the  side  of  ilie  wjdl  at  any  convenient  point  b'  tween  the  flanch 
and  the  rim,  and  concealing  the  same  with  an  adjust;»ble  moulding.  2d,  The  frames  lor  stiffening  the  coffin, 
and  also  the  scrolled  rim  or  joint. 

42.  Stoves;  David  G.  Stafford.  Syracuse.  New  York. 

Claim — The  combination  of  a  self-regulating  v:dve  applied  totlie  smoke-pipe  of  coal  stoves,  and  operating 
as  set  forth,  with  an  air-flue  surrounding  the  fire-box,  as  desci  ibed. 

43.  Grates;  Joseph  Tiben,  St.  Louis,  Missouri. 

Claim — Arranging  the  adjustable  furnace  back  in  the  furnace  place,  and  constructing  the  same  as  set 
forth. 

44.  Joiner's  Clamp;  William  S.  Todd,  Mechanicsville.  Iowa. 

Claim — The  combination  of  the  adjustable  lever  with  the  frame  and  sliding  block,  arranged  in  the  nian- 
mer  set  forth. 

45.  CONSTRDCTION  OF  Cane  Juice  Boxes  ;  Louis  Tregre,  Parish  of  St.  John  the  Baptist,  Louisiana. 

Claim — The  method  of  separating  the  pure  from  the  impure  parts  of  the  juce,  when  the  latter  has  settled 
to  the  bottom  of  the  box,  so  that  the  pure  parts  can  be  drawn  off  without  d.sturbiug  the  impure,  by  dividing 
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me  from  tUo  otiier  by  ; 
■ibcLt. 
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3  of  a  moviiblo  luirtitiini  valve,  or  its  equivalout,  arranged  within  the  box,  as 


46.  Hot  Air  Register  ;  E.  A.  TuttU',  Brooklyn,  New  York. 

Ckiim — The  arrangement  and  combination  with  the  leaves  o; 
traveling  on  a  shelf,  with  or  without  springs,  aa  described. 

47.  Moi>r,  n;  niii;\[iN  ,  Tri K  KiNOERS  OF  Printi.vo  PRESSES;  Stephc: 


York. 


tlie  roller,  having  its  axis  movable  and 
D.  Tucker,  Assignor  to  R.  M.,  R.,  and  P. 


Cl;i 


z  atlachod  thereto,  and  the  roller  attached 
'ithout  the  jiath  of  rotation  of  the  fiugcr- 


48.  Printing  Presses;  Lemuel  T.  ■Wella,  Cincinnati,  Ohio. 

Claim — In  the  described  combination  with  stationary  buttnie 
the  bed  iif  a  closed  cylinder,  its  piston  having  a  stroke  relatively  li 
ultanoously  couUeuse  and  rarify  the  air  at  alternately  oiiposite  ends  of  The  cylinder,  as  set  forth, 

49.  Opesixg  Valves  to  Estixguish  Firb;  S.  II.  Wilder,  Grinneli,  Ii 


ts  on  thp  ways,  I  claim  the  nttachnipn 
hat  of  the  bed,  and  acting  to  a 


wheel  out  aud  iii  alternately  by  a  reijetitiuu  of  the  same  motion. 

60.  APPAHATCS  FOR  WATERING  AND  SWEEPING  RAILWAYS;   Wm.  C.  All: 

Philadelphia,  Pennsylvania. 
Claim — Ist,  The  horizontal  y 
■wheels  adapted  to  the  rails  of  a  \y. 
being  arnmged  and  operatad  by  tl 
ju3table  revolving  brushes  with  tin 
Nvith  the  brushes,  any  couveuieut  i 
so  arranged  in  respect  to  the  rails  j 


nf  ^.iiKbi-'in'j  lu-fsfiuro.  comhined  with  a  system 
I  !->    II  i:ui   .  1  ,i-ili  MTibed,when  need  as  a  means 

'       I'll I    anting  and  afterwards  stopping 

:   >  1  <;  ■   '  II    \'ii  'discovers  the  fire.    Also,  the 
u.lI..  ui;,  ,iii;iu->  d  to  move  the  gate  of  a  water 

ignor  to  self  and  John  Murphy, 


atr.l  ,,i 


I  to  clej 


ofpi 


the  groove 


il<  ut:*.  2d.  The  combination  of  the  ad- 
iMils,  as  specified.  3d,  In  combination. 
:iultaneously  with  the  said  brushes,  and 


51.  Feed-water  Apparatus  j 

Oiniin— 1=t.  7n  eoniMnnt 


I  Steam  Boilers  :  Wm.  Ban 


corners  of  the  treads  from  all  obstructions, 
is.  Assignor  to  Pbilo  B.  Stewart,  Troy,  N.  Y'orlr, 


1-1  n  dn;:;-- 


rfey,  Fovt  f^encca,  Assig 


Un.-lH^rttKin.nrnt  the  same 

■  !■■  .!  ■! .  ..mi  li.r.  ini;  a  steanx 
>:ii'  ]  In  III  :i  |ii;ii  ^'  luworthan, 
.  Miiiijiiiaiiuii  MiUi  the  matter 
II  tiler  and  the  cold  water  sup- 
1  water  pipe  to  the  chamber, 
r  Iiy  a  passage,  as  set  forth. 
L-  to  self,  L.  A.  Lyon,  and 


ved  wheel  and  spring 


5:;.  MoDK  OF  Applying  Powkr  to  M.^chinery;  Delectus  l>u 
11.  P.  Tyler,  Clarkstiold,  Ohio. 
Claim— The  combination  of  the  treadle  levers,  arms,  and  springs,  with  the  ; 
braces,  operating  as  described. 
53.  Compound  Illuminating  Fluid;  N.  A.  Dyer,  Medford,  and  J.  F.  Augustus,  Boston,  Mass.,  Assignors  to 
Joseph  C.  Tucker,  Brookline,  New  Hampshire. 
Claim — The  combination  of  ingredients,  for  the  purpose  set  forth,  and  essentially  in  the  proportions  de- 
BcriLed. 

64.  Printing  Presses  for  AddresSjing  Newspapers,  &c.;  George  Henderson,  Assignor  to  self  and  George 
Hutchison,  Alleghany,  Pennsylvania.  '  * 

Claim — 1st,  The  combination  and  arrangement  of  the  guide  table  and  pulley,  the  press-wheel,  the  con- 
veying pulley,  and  inking  rollers,  witJi  type  frame  and  the  opi-n  liopper,  arranged  in  the  manner  specified. 
}  of  the  open  hopper,  constructed  as  described.    3d,  The  use  of  the  pins,  or  their  equivalent,  on  the 
'"  carrying  forward  the  pajters. 


2d,  The  l 
type  fran 
55.  Wat( 

Cli.ii 


.  for  the  pi 


-r  \. 


Y..il.. 


■  ■'.■■■    '■       iri       ,11'.   ;  Mi'poseB  specified.    2d, 
■         ,1,1     III  ^qving  access  to  the 

1.       ;:   i.|j.:i;.      :   i.  .\n  I.  I, iiij:  the  three-quarter 

■  :.iiii  iiisrrtiii-  tlie  screws  at  the  dial  phUe,  for  Ih.- 
s  specified,  Ibr  preventing  the  ratchet  teeth  being 


Constr 

centre,  srcmiu.  ;i?hl  iliii<l  \\  li^  N.  \\  iili.in  i  >  i:i..\  iv.  -  ■ 

plate  to  tlR-  rliul  phitL-,  by  riveting  the  columns  to  th.' 

imrposes  sot  forth.    4tb,  Constructing  the  click  sprii 

broken. 

56.  Stoves  ;  John  Martino,  Assignor  to  D.  Stuart  and  Richard  Peterson,  Philadelphia,  Pennsylvania. 

Claim— Tlie  division  plate,  l,  with  its  damper,  tho  plate,  k,  with  its  openings,  and  the  casing  with  its 
wings,  arranged  in  respect  to  each  other  and  to  the  outer  casing  and  fire-pot,  as  set  forth.j 

57.  Forcing  Pump;  Robert  Poole,  Aasignor'to  self  and  German  II.  Hunt,  Baltimore,  Maryland. 

Claim — Enlarging  the  areas  of  the  ifilot  and  exit  openings,  where  they  connect  with  the  pump  cylindora, 
by  means  of  the  swells,  in  the  manner  set  forth. 

58.  Pistons  of  Pumps;  Robert  Poole.  Assignor  to  self  and  German  II.  Hunt,  Baltimore,  Maryland. 

Claim— .\  val\  !■  miiili'  ..|  iii\ii.|.'  Tii.it  i'm,,!  Iomi-  I.  ■!  ii'!\  ii|"iii  idr  jiiston  rod,  and  having  for  its  bearings 
the  rmiiHi  'li-'''!  \\  ou-  -■!  :Im  um  ii\  w  Im  li  ii  i-  i  i-i'ih  li  i-  ihi'  I  uphill,  in  the  manner  described.  Also,  in 
couibin;iiii'ii  w  iiii  ;(  i!'\  i  M'  \  .il  \  .■  .uni  w  iii_..i  -rt  ■  w  -.mi.  :i  ].  -i-n  r.  .iist  ructcd  of  ribs,  which  presents  sharp 
edges  to  tlif  uai-r  uinii'  iiny  .nr  ii;i[  .ii  tli^  rii'i.  uliirh  i.-.,ii>tiiiitrs  Uir  seat  of  the  flexible  valve,  in  the  man- 
ner described. 

59.  Automatic  Fan;  John  B.  Powell.  Assignor  to  self  and  G.  B.  Trick,  Philadelphia,  Pennsylvania. 

Claim — The  spindle,  with  any  convenient  number  of  cog-wheels  of  different  sizes,  in  combination  with 
a  similar  number  of  cog-wheels,  also  of  different  sizes,  on  the  crank  spindle,  when  the  said  spindle  and  ita 
wheels  are  rendered  adjustable,  and  are  applied  to,  and  combined  with,  the  work  of  the  automatic  fan. 
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60.  Tiy-FOLDixG  M.icniSES;  Charica  n.  liaymond.  Assignor  to  the  Pccksniilh  Mauiinicturing  Co.,  Sontbin-non, 

CoDDecticut.  ^ 

Claim— The  arrangement  of  the  clamp  with  bed-piece  and  fulder.  when  combined  with  revolving  gan-^, 
eo  that  the  width  of  the  crimp  or  fuld  may  1>l*  tirst  g-auged,  and  then  that  portion  ot  the  tin  contiguous  to  the 
part  intended  to  be  folded  be  first  firmly  clamped  and  held  Cist,  and  then  the  fuld  or  crimp  forme.a  thereon, 
in  the  manner  described,  all  by  one  simple  movement  of  folder,  and  parts  in  counejcion,and  without  marline 
the  tin.  * 

61.  IlABVESTrs-«  Machines:  G.  W.  Richardson  and  Robert  Glover,  Assignors  to  selves,  J.  B.  "Vrilliams  andW 

A.  Horrcll,  Gray  ville,  Illinois. 
Claim— The  cams,  cast  in  sections  of  one  or  more,  and  secured  to  the  driving  wheel  by  means  of  a  bolt  or 
screw  and  flanch,  in  the  manner  described. 


62.  Machjxes  for  Breaking  Stones  for  Turnpike  Roads,  4c.;  Ives  Scoville,  Assignor  to  self  and  "W.  H.  Sco- 

ville,  Chicago,  Illinois. 
Claim — ^The  arrangement  of  the  funnel-shaped  hopper,  constructed  as  described,  with  the  two  vertical 
cylinders,  as  described,  lor  the  purpose  of  breaking  stones  for  ballasting  railroads  and  Macadamizing  streets, 
turnpikes,  ic. 

63.  Gas  Burnbes;  Daniel  H.  Solliday,  Philadelphia,  Pennsylvania,  Assignor  to  Edward  H.  Ashcroft,  Boston, 

Massachusetts. 
Claim— The  application  of  the  conical  or  chambered  burner  to  the  main  burner,  in  manner  set  forth. 

64.  Machine  for  aiiKiNG  Paper-boxes  ;  Silas  B.  Terry,  Assignor  to  Silas  B.  Terry,  Jr.,  Terrysville,  Conn. 

Claim — 1st,  The  pressure  roller,  in  connexion  with  the  rotating  clamp  formed  of  the  head  and  disc,  ar- 
ranged as  set  fjrth.  'M,  In  combination  with  the  pressure  roller,  head,  and  disc,  the  ring  or  baud  provided 
with  the  pins  or  stripes,  the  socket  provided  with  the  screws  or  pins,  and  the  guide  plate,  arranged  as  d^^ribed. 
3d.  The  arrangement  of  the  pressure  lever  and  sliding  mandrels,  for  the  purpose  specifitd.  4tu.  The  eroplov- 
ment  or  use  of  the  folding  dtvice  formed  of  the  plate  provided  with  the  ledge,  and  the  pivoted  bar,  when  said 
folding  device  is  used  iu  connexion  with  the  pressure  roller,  rotating  head,  and  disc. 

65.  Skeleton  Skirts;  Joseph  Wesley,  Assignor  to  Joseph  B.  Wesley,  Providence,  Rhode  Island. 

Claim — A  skirt  having  its  hoops  support  d  by  tapes  or  straps,  which  are  rendered  adhesive  by  the  appli- 
cation of  caoutchouc  or  gutta  peicha,  iu.the  i '  — -''  -^ 
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66.  Saddle-trees;  Henry  Adams,  City  of  New  York. 

Claim— A  tree  for  side  or  ladies'  saddles,  constructed  by  connecting  the  bars  by  a  bridge  at  the  point 
specified,  and  with  an  open  space  between  the  front  ends  of  the  bars,  at  their  junction  with  the  horns. 

67.  Rails  for  Railroads;  George  S.  Avery,  Cross  River,  Xew  York. 

Claim — An  improvement  in  railroad  iron  bars  or  rails  by  an  offset  or  bend,  made  in  one  end  of  the  rails, 
and  the  hipping  on  of  the  other  end  of  the  rails,  and  inserting  u  key  between  them  ut  the  lap,  and  nvetiui; 
or  bolting  them  together. 

68.  Ditching  Ploughs;  0.  S.  Bartlett,  Romulus,  New  York. 

Claim — The  combination  of  the  arms,  brace,  rods,  and  blocks,  as  set  forth.  Also,  the  mode  of  attaching 
and  adjusting  the  shares  by  means  of  the  pocking  blocks,  in  combination  with,  tlie  bolts  and  arms,  in  the 
manner  specified. 

69.  Steaw-cctteks;  A.  F.  Blunk,  Indianapolis,  Indiana. 

Claim— A  straw-cutter,  constructed  with  angular  knives,  amis,  wheel,  feed  rollers,  slides,  springs,  band, 
pulleys,  and  endless  belt,  arranged  to  operate  as  described. 

70.  WiNDOW-SASH  Fasteners  ;  E.  K.  Breckenridge,  West  Meriden,  Connecticut. 

Claim — The  employment  or  use  of  two  cams,  placed  on  a  common  arbor,  with  a  spring  applied  to  them 
and  a  lever  fitted  within  a  frame,  and  ari-anged  to  operate  as  set  forth. 

71.  Seed  Planters;  Z.  B,  Brown  and  M.  C.  Godard,  Granby,  Connecticut 

Claim — The  arrangement  and  combination  of  the  carrier  and  stamping  wheels,  cams  and  marker  device, 
upon  the  wheel,  the  reciprocal  levers,  seed  slides  or  valves,  hoppers,  drill  formei's,  and  covering  shares,  in  the 
manner  described. 

72.  Sewing  Machin-es;  J.  S.  Bnell,  Bnflalo,  New  York. 

Claint — 1st,  In  combination  with  the  stationary  corrugated  surface,  the  corrugated  f  wt-piece,  constructed 
as  set  forth-  2d,  In  combination  with  the  net-die  or  its  thread,  the  conical  spool  and  guide,  for  causing  tho 
slack  in  the  thread  to  form  the  loop,  and  holding  said  loop  from  turning  until  seized  by  the  looper. 

73.  Seed  Drills;  Stephen  Burrows,  Lima,  Wisconsin. 

Claim — The  employment  of  a  grooved  ring  fittc-d  on  the  axle  or  shaft  of  a  seed  drill,  in  combination  with 
the  peculiarly  constructed  tube,  leiiding  fi"om  the  hopper  into  the  groove  of  the  ring. 
T-i.  Churn;  William  Campbell,  Waterloo,  Pennsylvania. 

Claim— The  perforated  and  hinged  floats,  as  an  improvement  in  the  construction  of  dasher-heads  for 
churns. 

75.  Extracts  of  Fblit;  Rosanna  Carpenter,  Medford,  Massachusetts. 
Clium — The  described  extract  of  fruit,  prepared  in  the  manner  specified. 

76.  IlANTv-aoLLS  FOR  GRINDING  AppLES,  Ac;  R.  P.  Clark,  Johnstown,  New  York. 

Claim — The  described  improved  hand-mill  for  household  use.  in  reducing  apples,  potatoes. and  other  frtiits 
and  roots  to  pomice — the  teeth  of  the  combined  cylinder  and  adjustable  yielding  concave  being  formed  and 
arranged  in  the  particular  manner  set  forth. 

77.  Fastening  foe  Sriet  Studs  ;  Barnes  Clayton,  Philadelphia,  Pennsylvania. 

Claim — The  hollow  eliding  case  and  spring,  in  combination  with  the  tie  or  poet  and  the  bar.  arranged  to 
operate  together  in,  the  maimer  set  forth. 
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78.  W.B  FB.C.S;  P.  S.  '^^^^^'^^'XZ^'Cr'IZ'^^'^.^ou  with  .he  mortised  posts  ..d  thehooked 

Claim— The  combination  of  the  pm  witU  tue  ran-iiHt  .u 
■wi-  es  'uiTan''ed  as  di-scribctl.  •    T    as 

.„  op^-ate  i„  comhi^tion  -^^;^''^^,,^  County,  Kentucky.  ,  ,  .         , 

SO.  SlOBTS  FOE  rniE  ABM3;  Henry  W.  Colv.n,  l  enu  ,„„^e-pieee  or  bead  and  shades,  and  tnangul.r 

Claim-The  Ben.i-circular  form  „f  the  fore^^^^  f„,  the  purpose  set 

form  of  the  hind-sight  wiiu  iw  neeuii.  u'        c= 

^'^:^i^h:::^s^<^^'<^''^-^  -     °"  '^'""^'"^  '^"""  "''^' """'  °"  *'""' 

pivots,  as  epecifitd.  V    k 

82.  Coffee-pots;  Solomon  CrowoU,  Jr,  Palmy™,  >ewYorK.  ^„^i„„  ^  tight  conical  bottom,  with  the 

Claim-The  combinati™  of  the  P«f<^ra^^^^^^^^  ^,\^,^  „„if„™  thickness,  to 

concentric  P''''"™.'"' ^'Srm'formly  through  all  parts. 
rrrrrLrr.X.en;.avisBa,tlmo^^^^^^ 

trodtS;"^sa;^"i.:xsi;^ni^^"-«--^^^^^ 

riedbytli    1.    .         i-         ■    'I  i        ,      .,  „voise  manner  or  in  .an  equivalent.    2d,  The  grooTO^n 

saidr'.r,;,    ..  ;  ^  ,,    ',         ^Va,e  purpose  of  keeping. the  hft>n||iack  in. te  proper 

eombi,i.a,...  v-.lMh  .t^>      ^.1       'j-  ;  .,,^^,^^^ 

•Slln^?S"'3d;tar9^;he^»^us.ldo^^^ 
SIrUf  or,h"1i:='  ;S^  f"-  the  ^mrliot'  '"f  h.ng  thus  conveniently  placed  for  regulating. 
85.  PRISON  LOCK  •.  Sylvanus  A.  Denio  "^'f^^f^^f^^^^..^^^.^  ^ith  each  other,  as  described,  to  move 
Claim-The  lock  or  part,  b,  with  its  parts.  «;^/,  ™  h' "7\",ro  gocnrcd  with  lock,  h.  which  .n  turn  locks 

■Jescribrd.  -n™,,^  Tr   and  Benjamin  Potter,  Jr.,  Marblehcad,  Massachusetts. 

- -rT="r-=--^---^^'°-^^'^- 

nnlo?kTng  the  main  pin,  a,  to  and  from  notches,  M  M  M. 

88   Faccet;  Eugene  Duchamp,  St.  Martinsville,  Louisiana  gjem  and  tube,  so  that  on  turning 

Claim-The  arrangement  and  ■^^^^;^^^i:^ ^^i^%^,  eie  of  operaUon  and 
the  handle,  the  stem  wiU  use  and  I.Ul  smiix  a  ^p 
tiffhtuess  of  packing.  ,  , 

89.  F,.TEK-,  Eugene  Duchamp,  St.. Martinsville  I.— ^^  ^„„„er  set  forth,  in  combination  with  the 

""'"«7at^Ta\v?crnbfr"andPetleVd;amW. 
reservoir,  floating  >a.vec.i.uiiuL.,.       y  Ti.,„i,.jmn  St  Martinsville,  Louisiana. 

00.  APrA«A«s  F0«  HEA..KO  ^--^^"'^-f  ^    .^^  "«om  and  tank,  of  the  perforated  casing,  fire 

Piiim— The  comhination  ana  .uranj,^"*^".;^  ■  ,  ,    ^^  „ 

cha...S    draft-pipe,  and  smoke-pipe,  as  df'9"bed  perforated  at  the  top  and  bottom  a 

rTh  ;  i"'™''""  ™"'''''"  '°  P"*""^  "■''«'"  A,  mbor    these  aieriaced  n  the  centre  of  a  tub  Imvinga  fa  - 

bottom  of  the  tub.]  . 

with  the  rod  and  notches,  screw  and  nut,  ai  ranged       se 

"•  r^-i't^nf:::::;^:^:^^^^-- ----""- — piece  .r  each  h., 

united  at  B  B  to  form  the  breeching.  „     .       ..  ru  i„ 

93.  HTDKAULlcOa  Presses;  William  R.  Fee,  Cncmnati.Ouo  ,^^  grooves  and  conduits,  and 

Claim-lst,  The  peculiar  construction  of  thyh«  and  fo  lowen.^  h«^_^^K„,„^,f  „,„„,  ,  ^.n  of  the  pre«., 
"aLd°  ^ktd'-bTSs'of'^rr^^  td7S:°"  d!  Tie  hinged  hoop  for  charging  the  press. 
'^ 'Jurre^atirsre's^driSedtothepar 
to  the  beam  by  the  bars,  e  e-,  arranged  as  set  forth. 
"^•r:^eLS;^^i:::::;.^"--;.sur.ceorthes,a..by  Slots  a.,d  screw,  and  ope^^ 

in  the  manner  set  forth. 

96.  CB<mN;C.L.Gilpatrick,Saco,  Maine.  „.,,,„,  „:t,,  t^  top,  when  said  top  is  provided  with  l«xc^ 

riaim-The  combination  of  the  cr.ank-shafts  and  stafli  with  the  top, 
in  wh  ch  play  slides  through  which  the  staffs  pass. 
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On  Emhroidery  hy  Machinery.*     S>j  George  Wallis. 

(Continued  from  page  277.) 

Discussion. — Mr.  Frederick  Lawrence  inquired  wlaethcr  different 
colored  silks  or  threads  were  worked  in  the  machine  at  the  same  time. 

Mr.  Wallis  replied  that  in  producing  chintz  effects,  as  many  colors 
as  might  be  necessary  could  be  used  in  different  needles,  but  in  get- 
ting the  shaded  effects,  as  shown  in  some  of  the  examples,  the  "  trick," 
for  such  it  really  was,  of  shading  the  silk  in  dyeing  from  light  to  dark 
had  to  be  adopted ;  and  thus  a  certain  variety  of  effect  was  produced, 
although  this  was  not  always  of  a  very  artistic  character. 

Mr.  William  Hawes  said,  looking  at  this  paper,  not  with  the  eye 
of  a  manufacturer,  because  he  had  no  knowledge  to  enable  him  to 
form  an  opinion  upon  the  subject,  but  as  being  very  interesting  in  a 
social  point  of  view,  he  would  offer  a  few  remarks  upon  one  or  two 
matters  connected  with  the  subject.  The  first  point  which  struck  him, 
was  that  this  invention  afforded  employment  to  women.  It  was  that 
peculiar  kind  of  occupation  which,  whilst  stimulating  the  taste,  was 
capable  of  becoming  a  domestic  manufacture,  and  was,  therefore,  of 
the  greatest  benefit  to  that  class  which  stood  most  in  need  of  employ- 
ment. This  machine  appeared  to  effect  the  important  end  of  tlie 
economical  working  of  a  costly  material ;  for  they  understood  from 
Mr.  Wallis  that  they  could  measure,  almost  to  the  fractional  part  of 
an  ounce,  the  quantity  of  silk  necessary  to  produce  a  certain  amount 
of  embroidery ;  and,  when  that  fact  was  known,  all  temptation  to 
fraud  on  the  part  of  the  work-people  ceased ;  whereas,  in  times  past, 
when  the  silk  machines  were  employed  in  the  houses  of  the  workers, 
they  became  a  source  of  constant  collision  between  the  employers  and 
the  employed,  in  accounting  for  the  material  entrusted  to  them  for  the 
purposes  of  manufacture.  If  this  machine  was  capable  of  doing  cer- 
tain descriptions  of  embroidery,  as  well  as,  or  better  than,  hand  labor, 
and  employed  persons  for  whom  employment  was  required,  and,  at 
the  same  time,  allowed  the  manufacturer  to  entrust  a  valuable  com- 
modity in  the  hands  of  the  work-people,  without  fear  of  fraud — on  all 
those  grounds  it  must  be  regarded  as  a  valuable  addition  to  our  me- 
chanical resources.  They  had  been  told  that  the  machine  was  not,  in 
all  cases,  capable  of  producing  such  perfect  results  as  were  obtained 
by  hand  labor  ;  but  they  were  likewise  told  that  for  some  descriptions 
of  goods  it  produced  a  better  and  cheaper  article  than  hand  labor 
could  supply.  These  were  points  which  he  thought  were  especially 
deserving  the  attention  of  the  Society ;  and  he  considered  that  they 
were  very  much  indebted  to  Mr.  Wallis  for  the  clear  manner  in  which 
he  had  put  before  them  the  benefits  which  manufacturers  and  the  pub- 
lic might  derive  from  machines  of  this  kind. 

Mr.  David  Chadwick  said,  although  not  connected  with  this  branch 

*  From  the  Jour,  of  the  Society  of  Arts,  No.  333. 
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of  manufacture,  he  wished  to  call  the  attention  of  Mr.  Wallis  to  an 
omission  in  his  paper.  He  did  not  hear  that  any  mention  was  made 
of  a  gentleman  in  Lancashire  who  had  devoted  a  great  deal  of  atten- 
tion to  embroidery — Mr.  Gilbert  French,  of  Bolton.  He  had  v'sitcd 
the  works  of  that  gentleman,  and  had  noticed  the  large  number  of  fe- 
males who  were  employed  upon  this  beautiful  work,  and  he  had  seen 
specimens  of  embroidery  which,  to  his  eye,  were  more  beautiful  and 
elaborate  than  those  exhibited  that  evening.  Although,  as  a  Man- 
chester man,  he  felt  proud  of  the  honorable  mention  that  had  been 
made  of  Mr.  Houldsworth,  yet  he  thought  it  would  have  been  well  if 
Mr.  Wallis  had  brought  forward  some  specimens  of  hand  labor  in  this 
branch  of  art,  produced  by  first-class  workers  of  the  present  day,  so 
as  to  compare  them  with  the  best  productions  of  machine  embroidery. 
As  one  of  the  public  he  thought  Mr.  Wallis's  paper  was  somewhat  de- 
fective in  some  portion  of  its  statistics.  He  had  given  them  minute 
particulars  of  the  process  by  which  the  work  was  efi'ected,  but  he  had 
not  given  any  comparison  of  the  cost  of  producing  these  beautiful 
articles  by  machinery  as  compared  with  that  of  hand  labor.  To  the 
public  generally  it  was  a  matter  of  little  importance  by  what  means  a 
particular  article  was  produced ;  they  were  only  interested  in  the  econ- 
omy of  the  production.  Those  who  purchased  these  fabrics  were  as- 
tonished at  the  price  at  which  beautiful  table  covers  could  now  be 
obtained,  as  compared  with  the  cost  of  similar  articles  ten  or  fifteen 
years  ago.  He  should  be  glad  to  hear  from  Mr.  Wallis,  if  he  was  able 
to  furnish  it,  a  comparative  statement  of  the  cost  of  producing  these 
articles  by  hand  labor  and  by  machinery.  During  his  (Mr.  Chad- 
wick's)  visit  to  Mr.  French's  establishment,  he  was  informed  that  that 
gentleman  supplied  hand-worked  patterns  of  embroidery  of  the  most 
costly  description,  not  only  to  every  part  of  England,  but  almost  to 
every  part  of  Europe,  and  that  he  found,  notwithstanding  the  increas- 
ing production  of  machinery,  the  demand  for  hand  embroidery  work 
had  been  constantly  advancing. 

Mr.  Wallis  said  he  feared  that  Mr.  Hawes  had  misunderstood  his 
remarks  as  to  the  increase  of  domestic  employment  occasioned  by  the 
stimulated  production  of  embroidery  in  1847-8.  The  machines  could 
never  be  brought  into  use  in  the  houses  of  the  workers  like  the  sewing 
machines,  as  they  were  of  too  cumbrous  and  costly  a  character.  All 
that  was  meant  in  this  direction  was  to  call  attention  to  the  fact  that 
the  demand  for  hand  labor  was  increased  by  the  action  of  the  machines 
in  cheapening  production  and  thus  stimulating  demand. 

Mr.  Hawes  said  he  had  merely  quoted  from  the  paper  itself,  which 
stated,  "  so  far  from  interfering  with  the  hand  labor,  it  is  a  fact  that, 
in  1849,  there  were  in  London  alone  some  2000  persons  obtaining 
their  living  from  embroidery  who  had  never  done  so  before,  and  in 
Scotland  and  the  north  of  Ireland  some  thousands  of  females  were 
employed  in  this  industry,  not  in  large  factories,  but  in  their  own 
houses." 

Mr.  Wallis  continued — With  respect  to  Mr.  D.  Chadwick's  re- 
marks, it  happened  that  Mr.  Chadwick  was  a  statist,  and  he  (Mr.  Wal- 
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lis)  an  artist ;  both  studied  figures,  but  they  were  of  a  different  kind. 
He  had  great  respect  for  figures  in  arithmetic,  and  no  doubt  it  would 
have  added  to  any  value  there  might  be  in  his  paper  if  some  compa- 
rative statement  could  have  been  made  as  to  the  cost  of  production  in 
certain  classes  of  work  by  machine  and  hand  embroidery.  It  hap- 
pened, however,  that  one  or  two  articles  would  be  no  test  whatever 
for  any  other  article,  as  each  would  have  to  be  judged  of  by  the  quan- 
tity of  work  in  each  under  the  precise  conditions  of  its  production, 
for,  as  shown  in  the  paper,  economy  in  machine  embroidery  depended 
upon  the  greatest  use  of  the  needles,  and  adaptation  of  the  pattern  to 
length  of  thread,  &c.  With  respect  to  the  excellent  productions  of 
Mr.  Gilbert  French,  of  Bolton,  he  (Mr.  Wallis)  thought  he  had  care- 
fully guarded  himself  from  misapprehension  when  he  stated  that  his 
subject  was  commercial  and  not  artistic  embroidery ;  besides,  he  had 
illustrated  by  a  reference  to  certain  examples,  the  fact  that  the  ma- 
chine could  not  produce  large  and  massive  patterns  of  an  exceptional 
character  with  the  same  economy  as  small  repeats ;  nor  did  he  believe 
tliat,  on  the  whole,  the  larger  works  would  possess  the  artistic  quali- 
ties of  good  hand  embroidery.  His  object  had  not  been  comparison, 
but  a  simple  statement  of  what  the  embroidery  machines  could  do. 

Mr.  G.  F.  Wilson,  F.  R.  S.,  said  there  was  one  point  of  great  in- 
terest mentioned  in  the  paper,  which  had  a  particular  bearing  upon 
the  matter  which  they  were  all  so  anxiously  discussing — namely,  the 
great  Exhibition  of  1851.  It  had  been  shown  that  this  machine  had 
been  first  brought  out  at  the  national  exposition  of  products  at  Paris, 
which  was  another  fact  added  to  the  many  that  had  already  appeared 
in  the  Journal  of  the  Society  in  connexion  with  exhibitions. 

The  Chairman  remarked  that  it  would  be  clear  to  all  present  that 
■when  Mr.  Wallis  undertook  to  read  this  paper,  he  entered  upon  a  diffi- 
culty. When  he  (the  Chairman)  first  heard  the  announcement  of  this 
paper,  he  could  not  conceive  how  Mr.  Wallis  could  make  them  com- 
prehend the  subject  without  a  machine  to  illustrate  it.  But  they  musi 
all  admit  that  he  had  explained  it  well,  and  that  they  now  really  un- 
derstood how  embroidery  by  machine  was  accomplished.  With  regard 
to  the  statistics  of  economy  by  this  process,  which  had  been  asked  for 
by  Mr.  Chadwick,  they  would  understand  that  in  a  certain  class  of 
goods  the  economy  was  twenty  times  as  great  as  in  others.  Some  of 
these  machines  would  carry  100  of  these  needles  in  one  length,  and 
work  two  frames  at  the  same  time — working  200  needles  in  a  simul- 
taneous operation.  It  appeared  that  a  machine  of  this  description  re- 
quired the  attendance  of  one  person  to  work  the  pantagraph  point, 
four  girls  to  move  the  frame,  and  three  others  to  thread  the  needles. 
Thus,  they  had  200  needles  at  work  with  the  labor  of  8  persons,  which 
made  a  proportion  of  25  needles  to  1.  In  some  cases  there  would  be  no 
economy  at  all  in  the  use  of  the  machines;  but  it  was  in  such  articles  as 
table  covers  and  embroidered  cloths  that  the  economy  of  the  machines 
was  most  apparent.  In  the  embroidery  of  one  of  the  table  covers  exhi- 
bited, they  would  probably  have  two  rows  of  96  needles  each  at  work, 
and  from  the  length  of  the  frame  they  could  work  two  covers  at  once; 
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and,  at  the  same  time,  the  manufacturer  had  the  satisfaction  of  know- 
ing that  he  could  not  be  robbed  of  his  silk,  as  they  could  calculate 
almost  to  a  drachm  ^Yhat  ((uantity  of  silk  was  consumed  in  workyig  a 
particular  pattern.  Mr.  Wallis  did  not  go  quite  far  enough  back  in 
his  history  of  the  use  of  these  machines.  He  (the  Chairman)  remem- 
bered that  about  the  year  18-34,  Mr.  Schwabe  undertook  a  very  large 
contract  from  a  city  house  for  embroidered  merino  dresses;  he  believed 
that  was  the  occasion  of  the  first  introduction  of  machine  embroidery 
for  ladies'  dresses.  He  might  observe  that  since  sewing  machines 
were  introduced  they  had  heard  very  little  about  distressed  needle- 
women, and  it  was  evident  that  the  introduction  of  the  embroidery 
machine  had  greatly  increased  the  demand  for  that  branch  of  labqj-. 
Machine  labor  and  hand  labor  acted  and  re-acted  upon  each  other, 
the  one  creating  a  demand  for  the  other.  He  had  now  to  propose 
that  which  he  was  sure  would  be  passed  with  acclamation,  namely,  a 
vote  of  thanks  to  Mr.  Wallis  for  bis  interesting  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  Wallis  briefly  acknowledged  the  compliment. 

The  paper  was  illustrated  by  a  large  number  of  fine  specimens  of 
machine  embroidery,  lent  by  Messrs.  Houldsworth  k  Co.,  of  Manches- 
ter, as  well  as  by  several  working  diagrams  prepared  by  Mr.  Wallis. 
Messrs.  Wilson  and  Newton  exhibited  their  Boudoir  Sewing  Machine. 
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(Continued  from  page  190.) 

In  the  Mining  Journal  of  last  week  we  gave  so  much  of  the  paper 
by  Messrs.  Crace-Calvert  and  Richard  Johnson  as  related  to  the  con- 
ducting power  of  pure  metals,  and  now  purpose  giving  a  sketch  of  the 
remaining  portion  of  the  paper,  to  which,  from  its  elaborate  charac- 
ter, it  is  impossible  to  do  full  justice.  With  respect  to  the  influence 
of  small  amounts  of  impurities  on  the  conducting  powers  of  metals, 
they  thought  it  would  be  useful  to  ascertain  the  influence  which  1  per 
cent,  of  a  metal  exercises  when  added  to  another,  and  these  are  the 
curious  results  obtained  with  gold  and  silver  : — The  conducting  power 
of  pure  gold  was  found  to  be  i'Sl,  taking  silver  at  1000,  whilst  gold 
•with  1  per  cent,  of  silver  was  only  840.  Therefore  the  addition  of  1 
per  cent,  of  silver,  the  best  conductor,  to  gold  diminishes  its  conduct- 
ing power  nearly  20  per  cent. 

They  also  examined  the  influence  of  carbon  on  the  conductibility 
of  iron,  and  they  found  the  difference  to  be  about  IS  per  cent. ;  thus 
malleable  iron  is  436  ;  steel,  397  ;  and  cast  iron,  3.59.  The  influence 
of  a  non-metallic  substance  on  a  metal  is  confirmed  by  the  results  ob- 
tained. Cast  copper  is  represented  by  811 ;  with  1  per  cent,  of  ar- 
senic, 570;  with  0-5  per  cent,  of  arsenic,  669;  and  with  0'25  per 

*From  the  London  Mining  Journal,  No.  1232. 
f  For  the  information  of  our 
Cu,  copper;  Zu,  zinc.   Sn  3Cu  i 


Heat-conducting  Power  of  Alloys.  341 

cent,  of  arsenic,  771.  The  conduction  of  heat  by  alloys  may  be  con- 
sidered under  three  general  heads — 1.  Alloys  which  conduct  heat  in 
ratio  with  the  relative  equivalents  of  the  metals  composing  them. — 
2.  Alloys  in  which  there  is  an  excess  of  equivalents  of  the  worse  con- 
ducting metal  over  the  number  of  equivalents  of  the  better  conduc- 
tor, and  which  present  the  curious  and  unexpected  rule  that  they 
conduct  heat  as  if  they  did  not  contain  a  particle  of  the  better  con- 
ductor.— 3.  Alloys  composed  of  the  same  metals  as  the  last  class,  but 
in  which  the  number  of  equivalents  of  the  better  conductor  is  greater 
than  the  number  of  equivalents  of  the  worse  conductor ;  in  this  case 
each  alloy  has  its  own  arbitrary  conducting  power;  the  conductibility 
of  such  an  alloy  gradually  increases,  and  tends  towards  that  of  the 
better  conductor  of  the  two  metals  composing  the  alloy. 

The  first  class  are  those  which  conduct  heat  in  the  ratio  of  the  con- 
ductibility of  the  metals  composing  them.  This  class  is  represented 
by  the  alloys  of  tin  and  lead  and  tin  and  zinc : — 
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The  above  two  series  of  alloys  were  the  only  ones  which  conducted 
beat  as  above  stated,  and  from  experiments  they  believe  that  the 
metals  composing  these  alloys  are  simply  mixed,  and  not  combined 
together. 

The  study  of  the  class  of  alloys  containing  an  excess  of  the  worse 
conducting  metal  being  most  interesting,  they  made  many  experiments 
to  discover  why  the  presence  of  one  metal  completely  annihilates  the 
Conducting  power  of  the  other,  especially  when  the  latter  is  the  better 
conductor  of  the  two.  The  following  statements  aflbrd  an  illustra- 
tion : — 

ANTIMONY  AND  BISMUTH. 

Formula  of  the  alloys      Silver=  1000. 
and  percentage.  Found.   Calc. 

1  Sb=37-74-f-I  Bi=62-26  ..    62...  110 
1  Sb     23-26     2  Bi     76-74  . 
1  Sb      16-81     3  Bi     83-19  , 
1  Sb      13-17     4  Bi      86-83  . 
1  Sb      10-83     5  Bi     89-18 

It  will  be  perceived  that  the  alloys  of  lead  and  antimony  conduct 
heat  almost  as  if  the  square  bars  examined  were  composed  of  pure 
antimony,  for  if  lead  had  influenced  the  passage  of  heat  through  the 
bars,  the  conducting  power  of  the  alloys  would  have  been  much  higher. 

39* 


LEAD  AND  ANTIJIONY. 

Formula  of  the  alloys       Silver=1000. 
and  percentage.  Found.   Calc. 
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The  most  important  sci-ies  of  this  class  of  alloys  are  those  composed 
of  till  and  copper.     The  results  obtained  were : — 


COPPER  iND  TIN. 

Formula  of  the  alloys       Silver  =  1000. 

and  percentage.  Found.   Calc. 

Cu  =  34-98+  Sn=65-02  ..415  ...  558 
Cu  21-21  2  Sn  78'79  . .  431  ..  .  504 
Cu  15-21  3  Sn  84  79  .  .423  . .  .  481 
Cu     11-86     4  Sn     88-14  ..  406  ...  468 


COPPER  AXD  TIN'. 

Formula  of  the  alloys      Silver=  1000. 

and  percentage.  Found.   Calc. 

Cu=  9-734-5  Sn  =  90-27  .  .  396  .  . .  459 
Sn  38  21  3  Cu  61-79  .  .494  ...  670 
Sn  31-73  4  Cu  68-27  ..  155  ...  686 
Sn     27-10     5  Cu     72-90  ..  207  ...  706 


The  results  obtained  with  one  part  tin  and  four  parts  copper  were 
£0  extraordinary  that  the  bar  first  prepared  was  re-melted  and  cast, 
from  a  fear  that  there  might  be  in  the  mass  some  vacant  space,  or  hole, 
impeding  conduction ;  but  as  it  yielded  the  same  results  when  sub- 
mitted to  experiment,  they  decided  to  make  a  new  bar,  weighing  most 
carefully  the  metals  to  be  used,  and  also  the  bar  when  cast ;  the  loss 
being  only  0-5  per  cent.,  they  were  satisfied  that  the  bar  was  sound, 
and  still  it  gave  the  same  figures  as  the  bar  first  experimented  with, 
and,  therefore,  they  concluded  that  an  alloy  of  tin  and  copper  contain- 
ing 68  per  cent,  of  the  latter  metal,  has  a  conducting  power  five  times 
less  than  it  should  have  according  to  theory.  From  the  above  results, 
it  is  highly  probable  that  these  alloys  of  tin  and  copper,  and  especially 
the  three  last,  are  definite  chemical  compounds ;  for  if  they  were  mix- 
tures they  would  conduct  heat  in  ratio  to  the  equivalents  of  the  metals 
composing  them,  and  would  not  each  have  a  peculiar  and  different  con- 
ductibility.  These  views  were  substantiated  by  experiments  which 
they  have  made  with  square  bars,  composed  of  sectional  parts  of  cop- 
per and  tin.  These  bars  were  made  by  Mr.  Dancer,  a  very  skilful 
optician,  and  the  parts  were  soldered  together  with  tin  solder,  in  so 
thin  a  layer  that  it  did  not  occupy  a  space  of  0-25  millimetres  in  the 
five  junctions.  The  first  three  bars  they  employed  were  of  the  usual 
dimensions,  and  composed  of  cubes  of  copper  and  tin,  each  1  cub.  cent., 
arranged  in  the  following  order : — Bar  No.  1 — 2  cubes  tin,  2  cubes 
copper,  2  cubes  tin ;  bar  No.  2 — 2  cubes  copper,  2  cubes  tin,  2  cubes 
copper ;  bar  No.  3 — cubes  of  tin  and  copper  alternately.  These  bars 
conducted  heat  nearly  as  the  theoretical  results  indicate.  No.  1  giving 
5-41  (silver:=1000),  whilst  568  was  the  theoretical  calculation;  No.  2 
giving  575,  696  being  the  theoretical  number,  and  No.  3  giving  570 
instead  of  634.  The  slight  difference  being  probably  due  to  the  tin 
solder  existing  between  each  cube,  and  to  the  cubes  not  being  perfect 
in  all  their  dimensions.  They  were,  however,  not  prepared  for  the 
curious  results  obtained  with  a  bar  composed  of  two  longitudinal  bars 
of  tin,  soldered  to  two  of  copper,  and  placed  in  juxtaposition ;  for 
although  it  contained  in  100  parts  the  same  weight  of  tin  and  copper 
as  the  last  bar,  it  conducted  heat  at  quite  a  different  rate ;  in  fact, 
its  conductibility  was  the  same  as  if  the  bar  had  been  composed  en- 
tirely of  pure  copper,  and  did  not  contain  half  its  bulk  of  tin — this 
bar  (No.  4)  gave  829,  whilst  theoretically  it  should  only  have  given 
634.  These  interesting  results  were  confirmed  by  having  similar  bars 
made  of  copper  and  zinc  and  copper  and  lead ;  the  former  gave  842, 
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wHlst  731  was  calculated ;  the  latter  723,  whilst  515  was  calculated. 
They  next  had  a  bar  (No.  7)  made  in  which  there  was  the  same  relative 
weight  of  tin  and  copper,  but  in  which  the  surface  of  the  two  metals  in 
contact  was  only  one-half  of  that  in  the  bar  No.  4,  and  although  the  re- 
sults leave  some  doubt  whether  the  surfaces  have  an  action,  the  figures 
are  suiEciently  different  to  deserve  serious  consideration.  Although 
bars  4  and  7  theoretically  gave  the  same  results,  it  was  found  by  ex- 
periment that  whilst  the  former  gave  829,  the  latter  gave  but  757. 
From  their  researches  they  conclude  that  tin,  zinc,  and  lead  exercise 
a  marked  action  on  the  conductibility  of  the  copper. 

With  respect  to  alloys  in  which  there  is  an  excess  of  the  good  con- 
ductor, the  peculiar  properties  of  the  four  bronze  alloys,  Sn  2  Cu, 
Sn  3  Cu,  Sn  4  Cu,  and  Sn  5  Cu,  having  already  been  mentioned,  they 
would  have  nothing  more  to  add  to  them  if  it  were  not  to  illustrate 
the  extraordinary  influence  which  tin  exercises  on  the  conductibility 
of  copper,  and  also  to  show  that  when  there  is  a  great  excess  of  a 
good  conductor  in  an  alloy  it  overcomes  the  resistance  of  the  bad  con- 
ductor, and,  in  consequence,  the  conductibility  of  such  alloys  increases 
with  the  proportion  of  the  good  conductor. 


TIN  AND  COPPER. 

Formula  of  the  alloys       SiWer=1000. 
and  percentage.  Found.   Calc. 

Sn=27-10-t-  5  Gu=72-90  ..207  ...  705 
Sn  l!i-6S  10  Cu  84-32  ..  307  ...  749 
Sn  1103  15  Cu  88-97.  .402  ...  768 
Sn  8-51  20  Cu  91-40  ..  465  ...  778 
Sn       6-83     25  Cu     93-17  ..  475  ...  784 


BISMUTH  AND  ANTIMONY. 

Formula  of  the  alloys       Silver=1009. 

and  (lercentage.  Found.    Calc. 

Bi=62-26-|-  Sb=37-74  .  .  62...  110 
Bi  45-21  2  Sb  54-79..  76...  132 
Bi  35-48  3  Sb  64-52..  80  . . .  145 
Bi  29-20  4  Sb  70-80..  96  . . .  153 
Bi     24-81     5  Sb     75-19  ..  108  ...  159 


The  influence  of  excess  of  equivalents  of  lead  is  not  so  striking. 
The  alloys  of  zinc  and  copper  do  not  oft'er  the  distinctive  degrees  of 
conductibility  that  the  alloys  of  copper  and  tin  or  bismuth  and  anti- 
mony present ;  but  this  may  be  due  to  the  conducting  powers  of  cop- 
per and  zinc  being  within  a  few  degrees  of  each  other. 


ANTIMONY  AND  LEAD. 

Formula  of  the  alloys       Siher  =  1000. 
and  percentage.  Found.   Calc. 

Sb  =  3S-394-  2  Pb  =  61-61  . .  190  . .  .  251 
Sb  23-68  4  Pb  76-;^2  . .  204  ...  265 
Sb  17-20  6  Pb  82-80..  221  ...  271 
Sb  13-48  8  Pb  86-52  ..  219  ...  274 
Sb      11-08      10  Pb      88-92  ..230  ...  276 


COPPEK  AND  ZINC. 

Formula  of  the  alloys       Silver  =  1000. 
and  percentage.  Found.    Calc. 

Cu  =  49-32-l-  Zn=  50-68  ..  688  .  ..718 
Cu  32-74  2  Zn  67-26  ..  428  ...  687 
Cu  24-64  3  Zn  75-36  ..  53 1  ...  672 
Cu  19-57  4  Zn  80-43  ..  589  ...  663 
Cu      16-30     5  Zn     83  70  .  .  595  .  . .  657 


It  is  probable  that  Cu  2  Zn,  and  Cu  3  Zn  are  definite  compounds, 
for  not  only  have  they  a  special  conducting  power  of  their  own  far 
below  that  of  the  metals  composing  them,  but  also  they  are  perfectly 
crystallized.  The  most  splendid  of  all  the  brass  alloys  is  the  alloy 
Cu  Zn,  which  is  of  a  beautiful  gold  color,  and  crystallized  in  prisms 
often  3  centims.  long.  These  crystals  are  also  interesting  on  account 
of  their  extraordinary  elasticity.  It  is  surprising  that  so  cheap  an 
alloy  has  not  been  employed  in  commerce,  for  no  commercial  brass 
contains  more  than  30  to  35  per  cent,  of  zinc,  whilst  the  above  con- 
tains 50-68  of  this  metal.    The  only  explanation  appears  to  be  that 
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if  copper  be  alloyed  -with  more  than  50  per  cent,  of  zinc,  the  alloys 
formed  do  not  possess  the  color  of  brass,  but  become  white  as  zinc ; 
and,  therefore,  manufacturers  have  never  tried  to  unite  these  metals 
in  the  exact  proportions  given  above.  It  is  remarkable  that  a  varia- 
tion of  a  few  per  cent,  in  the  relative  proportions  of  the  two  metals 
no  longer  yields  the  beautiful  alloy  noticed,  but  only  a  white  and 
comparatively  useless  one. 

Alloys  with  an  excess  of  copper  gave  the  following  results  : — 
Zn  2  Cu,  found  G21  (silver=1000),  calculated  748;  Zn  3  Cu,  found 
630,  calculated  7(34;  Zu  4  Cu,  found  666,  calculated  770;  Zn  5  Cu, 
found  715,  calculated  780.  They  also  thought  it  useful  to  analyze 
the  following  commercial  alloys  and  determine  their  respective  con- 
ducting powers,  and  the  results  obtained  were — Yellow  brass  (Cu= 
64+Zn=56),  found  558  (silver=1000),  calculated  712;  pumps  and 
pipes  (Cu  =  80-|-Sn=5+Zn  =  7-5  +  Pb  =  7-5),  found  426,  calculated 
707 ;  mud  plugs  (Cu=  80  -f  Sn  =  10  -f-  Zn),  found  394,  calculated  754 ; 
large  bearings  (Cu  =  82-05  +  Sn  =  12-82-f  Zn  =  5-13),  found  345,  cal- 
culated 751.  It  is  extraordinary  to  find  what  a  low  conducting  power 
these  alloys  possess ;  for,  with  the  exception  of  "yellow  brass,"  they 
do  not  conduct  heat  better  than  wrought  and  cast  iron ;  this  is  due  to 
the  impurity  of  the  metals  employed,  and  shows  the  advantage  that 
there  will  be  in  substituting  for  them  some  of  the  much  cheaper  alloys 
above  described.  The  second  part  of  the  paper  on  "Amalgams"  will 
shortly  be  published. 


Proximate  Analysis  of  Coal  Tar.    By  Mr.  Crace  Calvert. 

From  a  communication  addressed  by  this  gentleman,  and  read  before 
the  Academy  of  Sciences  of  Paris,  we  extract  the  following  account  of 
the  constitution  of  coal  tar  from  different  kinds  of  coals : 


Neutral 

Benzine. 

C  arbolic 
acid. 

Parafiine. 

Naphtaline. 

hydrates  of 
carbon. 

Pitch. 

Boghead, 

12 

3 

41 

0 

30 

14 

Cannel, 

9 

14 

0 

15 

40 

22 

Newcastle, 

2 

5 

0 

58 

12 

33 

Stafibrdshire, 

S 

9 

0 

22 

35 

29 

Of  these  substances,  he  remarks,  that  the  carbolic  acid  alone  pos- 
sesses any  practical  amount  of  antiseptic  power.  But  he  finds  this 
substance  in  so  small  a  proportion  as  xo'aTi»  '^'e'T  valuable  as  a  preserva- 
tive against  offensive  putrefactions.  He  states  that  the  skin  of  an 
animal  rubbed  with  carbolic  acid  on  the  inside,  remained  free  from 
vermin  for  several  years. 

M.  Chevreul  reminded  the  audience  that  the  cai'bolic  acid  has  also 
been  known  under  the  name  of  Phenol,  Pheuic  acid,  Phenic  alcohol, 
hydrate  of  phenyle. 


345 

For  the  Journal  of  the  Franklin  Institute. 

Farticulars  of  the  Steamer  Cliaminon. 
Hull   built  by  Harlan  &  Hollingswortli  &  Co.,  Wilmington,  Dela- 
ware. Machinery  by  Allaire  Works,  New  York. — Owner,  C.  Vander- 
bilt. — Intended  service,  Pacific  Ocean. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,  .  .     242   feet. 

"       at  load  line,     .  .  .235     " 

Breadth  of  beam,  molded,  .  .       35     ** 

Frames — apart  at  centres,  IS  and  20  inches — 

"  sketch  of  shape  | — depth  4  ins. — width  Ij  ins. 

Plates — 15  strakes  from  keel  to  gunwale. 

"  thickness,  f ,  f,  ^,  and  7- 16th  inches. 

Cross  floors — 22  ins.  high  and  8  ins.  apart — J  and  9-16ths 

inches  thick,  and  capped  with  angle  iron. 
Keel  U — depth  7  ins.,  dimensions  3-16ths. 
Rivets — diameter  ^  inches — apart  2^  inches — single  and 

double  riveted. 
Depth  of  hold,  .  .  .       IS     "     2  inches. 

"  to  spar  deck,  .  •  25     "   10     •• 

Length  of  engine  room,  .  .  .       66     " 

Draft  of  water  forward  and  aft,  .  10     " 

Tonnage,  .  .  1490. 

Area  of  immersed  section  at  load  draft  of  10  ft.,  316  s'j.  ft. 
Contents  of  bunkers  in  tons  of  coal,  ,  600. 

Masts  two — Kig — Foretopsail  schooner. 
Engines. — Vertical  beam. 

Diameter  of  cvlinder,   .  .  .  42  inches. 

Length  of  stroke,  .  .  .10  feet. 

Maximum  pressure  of  steam  in  pounds,  .     30. 

Maximum  revolutions  at  above  pressure,  .  20. 

Ciit-ofl— half  stroke. 

Weight  of  engines,         .  .  340,000  lbs. 

BoiiKRa — Two — Return  Sued. 

Length  of  boilers,  .  .  .24  feet. 

M„adth        "  (Furnace,  .  10     "     6inches. 

^'f*''"'  ■  ^  Shell,         .  9     ■'     6     " 

Height  "  exclusive  of  steam  chimney,  .      9     "     6     " 

Weight         "  with  water,  190,000  lbs. 

Number  of  furnaces,      .  .  (2  in  each.)  4. 

Breadth  "  .  .  .       4     "     8     " 

Length  of  grate  bars,     .  .  .  7     "     1     " 

Number  of  flues,  .  .    5  above    5. 

(  below  10. 
Internal  diameter  of  flues,  (  below  2  of  21  ins.  &  8  of  13     " 

\  above,  .  1     "     5J  " 


Length  of  flues. 


i  above,       .  .      17     "     4J 

;  below,  .  11      "   lO' 

Heating  surface,  .  2491  sq.  feet. 


Diameter  of  smoke  pipe,  .  .  5     "     7     " 

Height  "  above  grates,  .  .      56     " 

Consumption  of  coal  per  hour,  one  ton. 

Paddle  Wheels. — 

Diameter  over  boards,  .  .  .30  feet. 

Length  of  blades,         .  .  .  6     "     6  inches. 

Depth  "  .  .  .  18     " 

Number         "  .  .  .         26. 

Remarks. — One  independent  steam,  fire,  and  bilge  pump — boil- 
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ers,  chimney,  and  smoke  pipe  protected  from  communicating  fire,  by 
felt  and  iron.  Three  bulkheads  ;  12  fore  and  aft  keelsons — 2  of  42 
inches  high  by-j'gths  thick,  and  10  of  20  inches  high  by  ^^  and  |;ns. 
thick.  Stringers  on  main  deck  14  by  J  ins.  Deck  clamps  L  26  by  f 
inches;  79  state  rooms;  315  steerage  berths.  Date  of  trial,  Septem- 
ber, 1859.  C.  H.  H. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  R.  Ji.  Cuyler. 
Hull  built  by  Samuel  Sneden.    Machinery  by  Allaire  Works,  New 


York.     Intended  service,  New  York  to  Savannah. 
Hull. — 

Length  on  deck, 

Breadth  of  beam, 

Floor  timbers— at  throat  molded  14  ins., sided  10  and  12  ins. 

Frames — apart  at  centres  2i  inches. 

"  strapped  with  diagonal  and  double  laid  iron  straps 

4  by  f  inches. 

Depth  of  hold, 

"  to  spar  deck. 

Length  of  engine,  boiler,  and  coal  space, 

Draft  of  water  at  load  line,     . 

**  below  pressure  and  revolutions. 

Area  of  immersed  section  at  this  draft,  548 

Tonnage,  custom  house, 

Contents  of  bunkers  in  tons  of  coal. 

Masts  and  rig — Foretopsail  schooner. 
Engines — Vertical  direct. 

Diameter  of  cylinder,  .  . 

Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 

Cut-otf  at  one  half  stroke. 

Maximum  revolutions  per  minute,  * 

Boilers — Two — Horizontal  tubular. 

Length  of  boilers, 

Breadth  " 

Height  "         exclusive  of  steam  chimney, 

Number  of  furnaces,      . 

Breadth  of  furnaces. 

Length  of  grate  bars,  ■ 

Number  of  tubes, 

Internal  diameter  of  tubes. 

Length  of  tubes. 

Heating  surface,  (fire  and  flues,) 

Diameter  of  smoke  pipes, 

Height 

Description  of  coal, 

Draft,      . 

Consumption  of  coal  per  hour. 
Propeller.— 

Diameter  of  screw. 

Length  of  blades, 

Pitch  of  screw, 

Number  of  blades, 


2.35  feet. 
33     " 


16     "    6  inches. 

23     "    3     " 

66     " 

18     " 

18     " 

q.  ft. 

6iin. 

150. 

70  inches. 

4  feet. 

25. 

45. 

17  feet  4  inches. 

13     "  6      '• 

13     "  9       " 

6285  sq.  ft. 

4     " 

21      " 

Anthracite. 

Natural. 

0-71  tons. 

16  feet. 

4     " 

23     " 

9}  inches. 


C.  H.  H. 
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Particulars  of  the  Steam  Ferry  Boats  Marion  and 

Hulls  built  by  Rosevelt  &  Joyce.  Machinery  by  Nov 
New  York.    Intended  service,  New  York  to  Brookly 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 
stern  post,  above  the  spar  deck, 

Breadth  of  beam  at  midship  section. 

Floor  timbers,  at  throat — molded^  13  ins. — sided,  5^  ins. 

Frames — apart  at  centres,  24  ins. 

Depth  of  hold  to  spar  deck,  . 

Lengtii  of  engine  and  boiler  space,  . 

Draft  of  water  at  load  line,   . 

Draft  of  water  at  below  pressure  and  revolutions,    . 

Area  of  immersed  section  at  this  draft,  170  sq.  ft, 

Tonnage,  custom  house,  .  .       531 

Engine. — Vertical  beam. 

Diameter  of  cylinder,  . 

Length  of  stroke,        .  . 

Maximum  pressure  of  steam  in  pounds,       .  25 

Cut-oti;  at  . 

Maximum  revolutions  per  minute,  ,  28, 

Weight  of  engines  and  wheels  in  pounds,  63,700 

Boiler. — One — Cylinder,  with  drop  return  flues. 

Length  of  boiler, 

Weight  "     without  water,  in /)ounrfi,  31,159 

Number  of  furnaces. 

Breadth  "  . 

Length  of  grate  bars, 

Number  of  flues,         .  .  .16 

Internal  diameter  of  flues,      .        14  of  14  Ins.,  2  of  24  ins 

T         .urn  ^  upper  and  lower, 

Length  ot  flues,   <     '   . 
°  '    I  centre, 

Heating  surface  (fire  and  flue),         .  1198  sq.  ft 

Diameter  of  smoke  pipe. 

Height  "  from  top  of  boiler. 

Description  of  coal,  .  ,      Bituminous 

Draft,  .  .  Natural, 

PiDDLE  Wheels. — 

Diameter,         .  .  . 

Length  of  blades,       .  • 

Depth  " 

Number         "  .  .  •         18 


Gen.  Warren. 
elty  Iron  Works, 


142  feet 
33     " 

6  inches. 

12     " 

59     " 

6     " 

4      « 

9  feet. 
4     "       6 


3     ' 

10  inche 

6     ' 

'     10      '• 

13     ' 

5      •' 

11     ' 

3i    " 

3     ' 

4       " 

40     ' 

19  feet     6  inches. 
8     " 

24       '• 
C.  H.  H. 


Straw  Matting. 

The  Abbe  Moigno  notices  in  the  Cosmos  the  introduction  of  a  new 
article,  which  is  a  tissue  of  straw,  made  of  indefinite  length,  and  of 
any  breadth  not  greater  than  one  metre,  (ly'^  yards.)  It  is  made  by 
uniting  plaits  of  the  sti-aw  by  thread  of  preserved  hemp  or  galvanized 
on  tin  wires.  The  fabric  is  made  in  a  loom,  and  at  the  rate  of  100  sq. 
yards  per  day  by  a  single  skilled  workman.  These  mattings  are  ex- 
tensively used  to  protect  the  vineyards  and  gardens,  and  experience 
seems  to  show  that  they  form  a  very  valuable  improvement. 

Cosmos,  1st  July,  1858,  p.  8. 
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Particulars  of  the  Steam  Fcri-y  Boats  Ethan  Allen  and 
Commodore  Perry. 
Hulls  built  by  Thomas  Stack,  Williamsburgh.    Machinery  by  Nov- 
elty Iron  "Works,  New  York.    Intended  service,  New  York  to  Brook- 
lyn. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,  .  .     144  feet     6  inches. 

Breadth  of  beam,  .  .  .33    " 

Floor  timbers,  at  throat — molded,  13  ins. — sided,  5J  ins. 
Frames — apart  at  centres,  24  inches. 
'  Depth  of  hold,  .  .  .        12    " 

Length  of  engine  and  boiler  space,   .  .  59    "      6      " 

Draft  of  water  at  load  line,     .  .  .  6     " 

"  below  pressure  and  revolutions,      .  6     " 


Area  of  immersed  section 

at 

th 

s  draft. 

17  0  sq.  ft. 

Tonnage, 

.      527. 

Engine. — Vertical  beam. 

Diameter  of  cylinder, 

38  inches 

Length  of  stroke, 

9  feet 

Cut-off  at. 

4     " 

6      " 

Maximum  pressure  of  steam 

in 

pounds, 

25. 

"         revolutions  per 

mit 

ute, 

28. 

Weight  of  engines  in  pounds, 

63,700. 

Boiler — One — Drop  flued. 

Length  of  boilers. 

25  feet. 

Breadth 

9    " 

Weight         "        without 

water 

31,159  lbs. 

Number  of  furnaces 

2. 

Width 

3    " 

10  inches. 

Length  of  grate  bars. 

, 

6    " 

10      " 

Number  of  flues. 

16. 

Internal  diameter  of  flues. 

14  of  14  ins. 

2  of  24  ins. 

Length  of  flues,    g  ^er.' 

13    " 
11     •' 

5      " 
3i    " 

Heating  surface, 

1198  sq.ft. 

Diameter  of  smoke  pipe, 

3    " 

Height 

40    " 

Description  of  coal. 

. 

. 

Anthracite. 

Draft,  . 

Natural. 

Pajdlb  Wheels. — 

Diameter, 

18  feet 

6  inches. 

Length  of  blades, 

8    " 

Depth 

. 

2    " 

Number         " 

, 

18. 

c 

.  H.  H. 

Persistent  Activity  of  Light. 

In  former  numbers  of  our  Journal  we  have  given  an  account  of  the 
extraordinary  e.xpcrimcnts  of  M.  Niepce  de  St.  Victor,  by  which  it 
was  shown  that  when  a  sheet  of  paper  impregnated  with  certain  sub- 
stances, {i.  e.  tartaric  acid,)  is  exposed  to  the  solar  light  and  then  en- 
closed in  a  perfectly  tight  box,  a  photographic  action  takes  place,  by 
■which  pictures  may  be  printed  as  though  in  the  light. 

This  subject  has  been  farther  investigated  by  M.  I'Abb^  Laborde, 
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who  is  led  by  his  experiments  to  conclude  that  the  active  agent  "is  an 
emanation,  not  a  radiation." 

The  following  are  two  of  his  experiments  : 

I.  The  sensitive  paper  was  partly  covered  by  a  glass  plate  in  con- 
tact with  it;  another  plate  of  glass  or  ivory  was  placed  across  the  first, 
so  as  to  oppose  the  direct  radiation  from  the  part  which  it  covered,  but 
not  to  the  circulation  of  any  vapors  emanated  ;  when  the  box  was  open- 
ed, the  paper  was  found  evenly  blackened  throughout,  except  under 
the  glass  in  contact  with  the  paper. 

II.  The  box  containing  the  insolated  sheet  was  left  for  four  hours 
in  a  warm  place.  M.  Laborde  then  opened  it  carefully,  and  holding 
the  opening  downwards,  gently  witlidrcw  the  sheet ;  then  quickly  fix- 
ing the  sensitive  paper  upon  the  cork,  he  re-closed  the  box  and  placed 
it  in  a  cool  place.  When  it  was  again  opened,  after  twelve  hours,  the 
sensitive  paper  was  found  blackened,  notwithstanding  the  absence  of 
the  insulated  sheet. —  Cosmos. 
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Furtlter  Performance  of  the  U.  S.  Steam  Sloop  "  Wyoming." 
In  the  last  number  of  this  Journal  (p.  267),  the  results  of  the  engi- 
neers' trial  trip  of  this  ship  were  given.  Since  which,  the  ship  having 
departed  on  a  cruise  to  the  Pacific,  the  capacity  of  her  machinery  was 
tested  in  the  Delaware  Bay,  and  the  result  reported  from  the  Break- 
water. On  this  occasion,  thq  coal  used  was  "Broad  Top,"  mined  iu 
Pennsylvania,  a  "  semi-bitudinous  "  coal,  free  from  sulphur,  emitting 
no  smoke  except  when  freshly  fired,  and  of  free  burning  properties. 
The  draft  of  the  ship  was  greater  than  on  the  previous  trial,  viz : — 

Forward,   ......         13  feet  3  inches. 

Aft, 13    "     4       " 

During  the  passage  down  the  Delaware,  the  following  is  the 
Steam  Loo. 


Hour. 

Steam 

Vacuum 

Throttle 

Cut-off 

Coal 

Revolutions 

pounds. 

inches. 

open. 

inches. 

pounds. 

per  minute. 

9  to  10 

27 

25-0 

-28 

■?  i 

3136 

67-1 

11 

2G 

230 

•40 

2  2   . 

3584 

730 

12 

26 

23-0 

•40 

slj 

1792 

75-1 

I 

25 

23-5 

•40 

^<-« 

1000 

730 

2 

2.'i-5 

23-0 

•55 

^    .  — 

1240 

76-1 

3 

24 

23- 0 

-40 

•^  >o  — 

1755 

69-0 

4 

25 

23-2 

•40 

■-  —    60 

2223 

75-3 

f) 

24 

23-0 

•40 

>   *"" 

2680 

69-2 

25-25 

23-34 

-39 

14-0 

1897 

72-3 

Average  H.  P.  developed  in  whole  time, 

"         coal  per  H.  P.  per  hour,  in  pounds. 
Highest  H.  P.  developed  by  indicator  diagram, 

"       number  of  revolutions  per  minute,  85. 

All  the  furnaces  (14)  were  in  use  during  this  time. 

Vol,.  XXXVIH. — Thibd  Sebies. — No.  5.— November,  1859. 


791-54  (calculated.; 

2-40  including  spreading  fires. 
108S-7    at  80J  revolutions. 
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The  following  diagrams  show  tbe  performance  of  the  engines  at  the 
time  the  above  power  was  indicated. 

Forward  Enirine. 


(Full  lines.) 
Date  and  hour,  Oct. 

Revolutions  per  minute, 
Pressure  of  steam. 
Throttle  valve, 
A'acuum, 
C  ut-ofT, 

Mean  pressure, 
InJicated  H.  P., 


5,  \-ri  P.  M 
SO-5 
27-0 
wide. 
33-5 

15  ins. 
2209 
528-83 


After  Engine. 

(Dotted  lines.) 
Date  and  hour,  Oct. 

Revolutions  per  minute, 
Pressure  of  steam, 
Throttle  valve. 
Vacuum, 
Cut-off, 
Mean  pressure. 
Indicated  H.  P., 


3,  1-5  P.  M. 

80-5 

27-0 
wide. 

23-5 
16  ins. 

23-22 
509-89 


i 


The  speed  of  the  ship  at  the  above  deep  draft  (having  266  tons  of        ' 
coal  on  board  at  starting),  was  10-58  geographical  miles  per  hour,  and 
when  the  above  cards  were  taken,  the  log  showed  a  speed  of  11"25 
knots  per  hour.    The  slip  of  the  screw  averaged  20-6  per  cent. 

On  the  outward  trip  to  Charleston  reported  in  the  last  number  of  the 
Jotirnal,  the  slip  was  16  per  cent.,  the  ship  drawing  on  an  average  1-3 
feet  aft,  12  feet  forward. 

On  the  homeward  trip  the  slip  was  19-1  per  cent.,  the  ship  drawing 
on  an  average  12  feet  8  inches  aft,  11  feet  10  inches  forward. 

It  would  thus  appear  that  at  sea  the  slip  would  average  in  smooth 
weather  and  half  coal  in,  about  17  to  18  per  cent. 

I^ caporation  of  the  Boilers. 
By  reference  to  the  indicator  diagram  taken  during  the  homeward 
passage  from  Charleston  {vide  p.  271),  and  to  that  of  the  after  engine 
■at  the  same  time  (not  published),  it  appears  that,  by  averaging  all 
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four  ends,  tLe  actual  point  of  cutting  off  was  10-2  inches,  and  the 
initial  pressure  of  steam  entering  the  cylinders,  lo-3  pounds  above  the 
atmosphere,  of  which  the  volume  is  880. 

The  total  clearance  and  space  in  ports  for  each  end  equals  1-9 
inclies  of  stroke. 

The  volume  of  steam  used,  by  the  diagrams,  was  therefore  10-2  + 
1-9=12-1  inches  of  stroke,  or  for  four  ends,  12-1  X-lr=48-4  inches: 
and,  as  the  area  of  each  cylinder  is  1964  sq.  inches,  the  volume  was 
1964x48-4x72  revolutions  =  68441 04  cubic  inches  =  3960  cubic  feet 
of  steam;  ^^s^"  ="'^'^'^  *^"^''^  feetx  62-5=281-5  pounds  of  water  per 
minute. 

The  coal  consumed  averaged  2-73  pounds  per  hour  per  H.  p.,  or 

f^^"^ — '-  =29-15  pounds  per  minute.    Hence  J5^7r^:=9-65  pounds 
60  — J'lo 

of  water  evaporated  by  one  pound  of  fuel. 

By  the  diagrams  given  above,  the  mean  point  of  cutting  off  in  all 
four  ends  was  13-7  inches;  and  the  mean  entering  pressure,  22-8 
pounds  above  the  atmosphere,  of  which  the  volume  is  717.    Hence 

13-7  +  l-9=15-6x4xl964x80-5     .„„„     ,.    .    ,    ., 

— ^  „.-,o =  5(09  cubic  feet  oi  steam  per  mm- 

5709 
ute;    —-—  =  7-404x62-5= 462-75  pounds  of  water  per  minute. 

As  this  trial  was  too  short  to  indicate  the  correct  hourly  consump- 
tion of  fuel,  the  rate  per  H.  p.  per  hour  may  be  assumed  as  the  same 
as  previously  found,  viz  :  2-73  pounds ;  and  the  consumption  would 

,        ,      1088-7  H.  P. X 2-73      ,„  .  ,     r       i  -     .      rn 

then  be    t^t =49-0  pounds  oi  coal  per  minute.    Ihere- 

462-75 
fore  — ; — =-  =  9-32  pounds  of  water  per  pound  of  fuel,  as  the  rate  of 
49.5  '■       '■ 

evaporation. 


Gilding  Textile  Fabrics.* 
Gold  stuffs  are  generally  manufactured  by  weaving  gold  thread, 
which  renders  the  tissue  stiff  and  heavy.  M.  Buret  has  just  discover- 
ed a  method  of  gilding  stuffs  by  means  of  electrical  agency.  The 
piece  to  be  gilt,  whether  made  of  silk  or  any  other  material,  is  dipped 
into  a  solution  of  nitrate  of  silver  and  ammonia ;  after  remaining  in 
this  solution  a  couple  of  hours,  the  stuff  is  taken  out,  and  when  dry 
exposed  to  a  current  of  pure  hydrogen  gas,  which  reduces  the  salt, 
and  leaves  the  silver  in  a  metallic  state  on  the  stuff.  A  silvered  sur- 
'face  is  thus  obtained,  which  is  easily  gilt  over  by  the  usual  galvano- 
plastic  methods.  Beautiful  specimens  of  gilt  and  silvered  lace  were 
exhibited  in  London  some  five  years  since.  They  were  of  French  ori- 
gin, but  the  process  was  not  made  known. 

*  From  the  Lood.  UechaDlcs*  Magazine,  January,  1859. 
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Hemarks  on  the  Aurora  of  August  28th,  1859. 
By  Benjamin  V.  Marsh. 

In  this,  as  in  other  great  auroral  disphiys,  there  were  evidently  two 
systems  of  bodies  or  appearances  situated  in  planes  nearly  at  right 
angles  to  each  other. 

First.  Horizontal  bands  of  dense  whitish  cloud,  stretching  across 
the  heavens  in  nearly  an  cast  and  west  direction,  in  the  form  of  arches. 

These  were  few  in  number;  but  the  spaces  between  them  were  mostly 
occupied  by  numerous  fragments  and  narrow  irregular  streams  of  the 
same  material,  running  parallel  to  the  bands — the  wliole  forming  a 
kind  of  luminous  curtain,  covering  juore  than  three-fourths  of  the 
visible  heavens,  leaving  only  segments  of  clear  sky  near  the  northern 
and  southern  horizons. 

Second.  Vertical  "streamers  "  of  great  brilliancy  and  splendor  in 
the  form  of  columns  having  their  bases  in  the  horizontal  curtain,  and 
extending  up  from  it  to  immense  heights,  and  visible  through  the  lu- 
minous curtain. 

A  scene  changing  so  frequently  and  rapidly,  was,  of  course,  very 
unfavorable  for  accurate  measurements,  but  fortunately  the  southern 
margin  of  the  luminous  curtain,  as  seen  from  Philadelphia  and  vicin- 
ity, remained  well  defined  and  nearly  stationary  for  more  than  three- 
quarters  of  an  hour,  commencing  at  half  past  8  o'clock  or  earlier,  thus 
affording  a  good  opportunity  for  determining  its  position. 

As  to  its  elevation  above  the  southern  horizon  during  this  interval, 
I  have  the  following  information  : — 

1.  At  Newburyport,  Mass.    Latitude  42°  481'. 

An  article  signed"/*," in  the  Neivhuryport  Herald o?  August  30th, 
in  the  course  of  a  careful  and  detailed  account  of  its  progress,  says 
that  at  9  o'clock  (8|  Philadelphia  time),"  Lambda  Scorpii  marked  its 
southern  border." 

The  altitude  of  Lambda  Scorpii  at  9  o'clock  at  Newburyport  was 
5|  degrees ;  and  a  great  circle  passing  through  this  star  at  that  time, 
and  cutting  the  horizon  at  the  cast  and  west  points,  crossed  the  meri- 
dian at  an  altitude  of  6  degrees,  which  must  correspond  very  nearly 
to  the  altitude  of  the  highest  point  of  the  margin  of  the  curtain 
above  the  southern  horizon. 

2.  At  New  Haven,  Conn.    Latitude  41°  18'. 

Prof.  C.  S.  Lyman  and  Mr.  E.  C.  Herrick  ascertained  its  minimum 
elevation  between  half  past  8  and  9  o'clock  to  be  from  lOJ  to  12  de- 
grees. 

8.  At  Burlington,  N.  J.    Latitude  40°  5'. 

Samuel  J.  Gummere  estimated  its  altitude  between  lialf  past  8  am} 
9,  to  be  from  18  to  20  degrees,  but  made  no  measurements. 

4.  At  Philadelphia.    Latitude  39°  57'. 

Soon  after  half  past  8,  Charles  J.  Allen  carefully  noted  its  position 
between  two  fixed  objects,  and  afterwards  ascertained  by  actual  mea- 
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surement  that  this  gave  an  elevation  of  about  22J-  degrees  above  the 
southern  horizon. 

5.  At  Sandy  Spring,  Md.    Latitude  39°  9'. 

Prof.  Benjamin  Hallowell  of  Alexandria,  says,"  the  elevation  of  the 
southern  margin  of  the  luminous  curtain  above  the  southern  horizon, 
I  thought,  and  mentioned  to  those  with  me,  was  about  the  meridian 
altitude  of  the  equator,  say  51  degrees." 

Assuming  the  direction  of  the  southern  margin  of  the  curtain  to 
have  been  due  east  and  west,  and  calculating  its  height  and  position 
from  the  above  data,  I  find  the  following  results. — 


HEIGHT    IS 

lAT.    SOUTH. 

MILES. 

MARGIN. 

Newbury  port 

6, 

jnd  New  Haven   lOi,  give, 

49-9 

38°    0' 

" 

fi, 

lU,    " 

41-3 

38    39* 

>i 

f>. 

35-8 

39       6 

« 

6, 

"    Burlington      18,       " 

49-3 

38      3 

<< 

6, 

19,       " 

46-5 

38     15 

i> 

6, 

20,        " 

44-3 

38     25J 

" 

6, 

"    Philadelphia   22^,     " 

43-2 

38     31 

New  Haven 

1(H, 

"    Burlington      18,       " 

48-7 

38      4i 

.1 

ins, 

19,       " 

43-9 

38    21i 

« 

\ah. 

"                20,       " 

40-4 

38     34 

11 

iH, 

18,        " 

59-6 

37    39 

X 

ii-f 

19,       " 

52-5 

33       2 

« 

Hi. 

"                20,       " 

47-5 

38     18J 

« 

13, 

'<                18,       " 

74-2 

37       6i 

11 

12, 

19,       " 

03-5 

37    38 

<> 

12, 

20,       " 

56-3 

38       0 

.1 

inj. 

"   Philadelphia  22j,     " 

38-9 

38    39i 

» 

HI, 

22J,     " 

44-6 

38     28       ,' 

" 

12, 

22i,     «' 

51-5 

38     15 

Sandy  Spring 

51, 

"  Newburyport    6,       " 

41-1 

38    40f 

" 

SI, 

"   New  Haven     Hi,     " 

40-9 

38    41 

<• 

51, 

"  Burlington       19,       " 

32-8 

38    46J 

" 

51, 

"  Philadelphia   22^,     •' 

36-5 

38     44 

Average, 

47-1 

38°  18i' 

The  above  table  is  intended  to  exhibit  the  whole  range  of  results 
from  the  preceding  data,  but  the  following  are,  no  doubt,  the  most 
reliable  items. 


HEIGHT  IN 

MILES. 

LAT.    SOUTH. 
MAHGIN. 

Newburyport  6, 

6, 

New  Haven  Hi, 

md  New  Haven   Hi,  give, 
"    Philadelphia  22i,      " 
224,      " 

41-3 

43-2 

i       44-6 

38°  39J' 
38    31 
38    28 

Average, 

i       430 

38°  33' 

The  position  of  the  corona  has  usually  been  observed  to  correspond 
with  that  of  the  pole  of  the  dipping  needle  (which,  at  Philadelphia,  is 
about  18  degrees  south  of  the  zenith),  indicating  that  the  tops  of  the 
streamers  are  inclined  southward,  at  an  angle  of  18  degrees  from  a 
vertical  position, 

30* 
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Assuming  this  to  have  been  true  in  this  instance,  and  that  the  stream- 
ers had  their  bases  in  the  curtain  at  the  height  of  43  miles,  observa- 
tions made  in  Cuba,  and  published  in  the  '•'■  Diario  de  la  Marina  "  of 
August  30th,  give  us  the  means  of  determining  their  position  *and 
length. 

At  Havana  no  mention  is  made  of  the  arch  or  curtain  (which  was, 
doubtless,  below  the  Cuban  horizon),  but  the  streamers  are  described 
as  ascending  to  the  height  of  the  pole  star. 

At  Burlington  several  streamers  were  observed  issuing  from  the 
southern  side  of  the  corona,  but  none  approached  within  45  degrees 
of  the  southern  horizon.  Therefore  their  bases,  if  only  about  43  miles 
highj  could  not  have  been  south  of  the  39th  parallel  of  latitude.  The 
entire  absence  of  auroral  light  below  the  arch,  proves  these  to  have 
been  the  07ily  streamers  south  of  Burlington  in  this  longitude,  and, 
consequently,  that  they  were  probably  the  identical  streamers  seen  in 
the  north  by  the  Cubans. 

Supposing,  then,  that  they  sprang  from  the  curtain  in  latitude  39°, 
and  that,  as  seen  from  Havana,  they  had  an  elevation  equal  to  that  of 
the  pole  star,  I  find  their  length  578  miles,  and  that  their  tops  were 
situated  nearly  in  latitude  36°  47',  at  a  vertical  height  of  596i  miles. 

This  would  give  Norfolk  as  the  most  southern  point  at  which  the 
streamers  would  appear  to  reach  the  zenith — the  display  at  all  places 
further  south  being  confined  to  the  northern  heavens. 

Among  the  most  constant  features  of  the  display  at  Burlington, 
were  two  large  irregular  masses  or  patches  of  light,  remaining  pretty 
nearly  stationary  during  most  of  the  evening,  one  in  the  east,  and  the 
other  about  15  degrees  north  of  west,  each  at  an  elevation  of  from  10 
to  20  degrees  above  the  horizon,  varying  greatly  in  color  and  bright- 
ness, but  evidently  sympathizing  with  each  other  in  all  their  changes. 

The  east  and  west  bands  seemed  to  terminate  in  these  masses  which 
were  evidently  the  places  of  convergence  of  the  parallel  streams  com- 
posing the  curtain,  but  their  brilliancy  and  the  variety  of  their  colors 
vfere  far  too  great  to  be  due  to  these  whitish  streams  alone. 

Prof.  B.  Hallowell,  of  Alexandria,  says,"  There  appeared  to  be  two 
foci  of  auroral  light  maintaining  pretty  nearly  a  constant  position  the 
greater  part  of  the  evening,  but  varying  materially  in  color  at  diff"or- 
ent  times,  and  also  in  the  number  and  brightness  of  the  streamers 
issuing  from  them.  Wo  thought  one  of  them  was  a  little  north  of  west, 
and  the  other  a  little  south  of  east.  I  should  judge  the  centre  of  each 
to  have  been  about  10  degrees  above  the  horizon." 

The  Stcubenville  Ohio  Journal,  of  August  30th,  speaks  of  "the  two 
centres  in  the  north-east  and  the  north-west,  with  a  fitful  gleam  be- 
tween them." 

In  England  the  lights  in  the  north-east  and  south-west,  particularly 
the  latter,  attracted  general  attention,  and  Avere,  in  some  instances, 
supposed  to  arise  from  a  great  conflagration  ;  and  various  accounts  in 
this  country  refer  to  the  luminous  clouds  in  the  east  and  west ;  from 
all  which  it  is  evident  that  the  phenomenon  was  not  local  but  general. 

At  Burlington,  during  a  considerable  time  (probably  thirty  minutes 
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and  perhaps  mucli  longer),  preceding  half  past  9,  a  segment  10  or  15 
degrees  in  height  over  the  northern  horizon,  was  perfectly  free  from 
the  aurora,  showing  the  limit  of  the  curtain  in  that  direction.  This 
margin,  however,  was  neither  so  regular  nor  so  well  defined  as  the 
southern. 

The  corresYiondent"  J',"o?  the  Kcwhuri/port  Herald,  already  quoted, 
says,  "At  a  quarter  before  10  "  (9  J  Phihulelphia  time),  "the  northern 
border  of  a  luminous  arch  passing  from  east  to  west,  was  marked  by 
Nu  in  the  right  foot  of  the  Swan,  while  the  whole  southern  and  south- 
western heavens  were  glowing  with  streamers  rushing  to  the  elevated 
pole  of  the  magnetic  dip,  the  zvhole  northern  heavens  being  entirely 
destitute  of  auroral  light." 

Since  Nu  Cygni  was  then  nearly  in  the  zenith,  it  appears  from  the 
above  that,  previous  to  half  past  9,  Philadelphia  time,  the  northern 
border  of  the  curtain  was  vertical  over  Newburyport.  Consequently 
the  total  width  of  the  curtain  at  this  time,  must  have  been  only  four 
and  a  half  degrees  of  latitude,  or  about  315  miles. 

In  England  the  prevalence  of  clouds  interfered  with  complete  ob- 
servations, but  from  the  London  Times  we  learn  that  Mr.  Lowe  noted 
a  splendid  display  at  half  past  2  (corresponding  with  half  past  9, 
Philadelphia  time,  its  period  of  maximum  brilliancy  in  this  country, 
and  thus  proving  the  phenomena  to  be  identical),  and  that  an  observer 
at  Brighton  saw  a  band  stretching  from  south-west  to  north-east  by 
east. 

At  Stockton,  California,  the  San  Joaquin  Repulliean  of  August 
31st,  says, "It  appeared  about  9  o'clock  as  a  faint  white  light  com- 
mencing about  north  and  extending  to  about  east  by  north.  In  about 
10  minutes  later  great  streams  of  red  and  blue  shot  up  all  along  the 
north-eastern  horizon,  bat  they  appeared  to  shoot  up  highest  about 
midway  of  the  light." 

A  consideration  of  all  the  preceding  statements  seems  to  justify  the 
conclusion  that  the  luminous  horizontal  curtain  was  in  the  form  of  a 
ring,  the  centre  of  which  was  probably  situated  in  or  near  the  north- 
ern part  of  Davis'  Straits — its  direction  having  been  shown  to  be 
nearly  north-west  from  England,  a  few  degrees  east  of  north  from 
Philadelphia,  and  north-east  from  California — that  this  ring  was  about 
43  miles  from  the  earth,  and  that  its  width,  previous  to  half  past  9 
o'clock,  was  about  315  miles ;  and  furthermore,  that  from  various 
points  on  its  surface,  arose  splendidly  illuminated  vertical  columns  sev- 
eral miles  in  diameter,  and  near  600  miles  high,  and  that  these  col- 
umns were  at  all  times  at  very  considerable  distances  from  each  other 
— one  streamer  for  every  five  hundred  square  miles  being  more  than 
sufficient  to  satisfy  all  observations. 

We  have,  therefore,  overlying  the  annular  curtain,  an  annular  stra- 
tum or  zone  550  miles  in  thickness,  composed  entirely  of  vertical 
streamers,  the  whole  forming  a  thick  ring  having  the  curtain  for  its 
lower  boundary ;  and  I  think  it  is  to  these  vertical  streamers  that  we 
must  look  for  the  cause  of  the  fixed  masses  of  light  in  the  east  and 
■ffest. 
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It  will  be  recollected  that  these  were  conspicuous  during  nearly  the 
•whole  evening,  although  the  display  of  streamers  was,  during  a  great 
part  of  the  time,  quite  limited.  Now,  an  observer  at  Philadelphia  in 
looking  north,  looks  across  the  ring  and  through  a  comparatively  mode- 
rate thickness  of  streamers,  even  when  viewing  a  point  as  much  as  45 
degrees  above  the  horizon ;  but,  in  looking  east  or  west,  he  looks 
through  the  same  lengthwise,  and  consequently  through  a  very  great 
thickness  of  the  streamer-bearing  zone. 

The  result  is,  that  in  the  north  he  sees  an  occasional  streamer  com- 
paratively near  to  him,  and  therefore  distinctly  defined,  while  towards 
the  eastern  horizon  the  light  of  a  great  many  very  distant  streamers 
is  so  completely  blended  as  to  give  the  effect  of  a  diffused  and  steady 
brightness. 

Had  the  curtain  with  its  overlying  stratum  of  streamers  extended 
indefinitely  east  and  west,  the  brightness  would  probably  have  been 
about  the  same  at  the  horizon  (except  so  far  as  affected  by  the  want 
of  perfect  transparency  in  the  atmosphere),  as  at  10  or  20  degrees 
above  it,  the  greater  distance  of  the  streamers  from  the  eye  being 
counterbalanced  by  their  greater  number.  But,  in  this  instance,  the 
curtain  being  in  the  form  of  a  ring  of  comparatively  small  diameter, 
its  curvature  carried  it  greatly  to  the  northward  before  the  whole  thick- 
ness reached  the  horizon — the  southern  margin  of  the  upper  surface 
of  the  ring  only  reaching  the  horizon  when  as  far  north  as  the  centre 
of  the  fixed  light.  Consequently,  south  of  this  point  the  depth  of 
streamers  looked  through  at  the  horizon,  must  diminsh  rapidly  (with- 
out a  corresponding  diminution  at  greater  elevations),  and  the  light 
speedily  vanish. 

This  corresponds  with  the  phenomena  as  observed,  and  we  may  there- 
fore conclude  that  these  "foci"  in  the  east  and  west,  although  coin- 
ciding in  position  with  the  places  of  convergence  of  the  horizontal 
streamers,  derive  their  color  and  brilliancy  chiefly  from  vertical  stream- 
ers, and  that  if  the  streamer-bearing  curtain  had  extended  indefinitely 
northward,  we  should  have  observed  the  same  phenomena  in  that 
direction  also. 

It  should  be  remarked,  that  if  the  centre  of  the  ring  had  the  place 
I  have  assigned  it,  some  changes  must  be  made  in  my  calculations  for 
determining  the  height,  which  will  tend  slightly  to  increase  it. 

The  sudden  projection  of  the  streamers  to  such  vast  heights  from 
the  curtain,  seems  to  bear  a  striking  analogy  to  the  formation  of  the 
tails  of  comets,  and  suggest^  the  inquiry  whether  they  are  not,  in  like 
manner,  the  effect  of  a  repulsive  force. 

Philadelphia,  October  IStb,  1859. 


On  the  Freezing  Point  of  Water  in  Capillary  Tubes. 
Many  years  ago  M.  Donnfe  showed  that  water  enclosed  in  narrow 
tubes  of  a  substance  capable  of  being  wetted  by  it,  might  be  raised  to  a 
temperature  considerably  above  212°  without  boiling — and  these  expe- 
riments have  been  made  the  basis  of  several  attempts  to  account  for  the 
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explosions  of  steam  boilers.  Mr.  H.  C.  Sorby,  in  a  note  communicated 
to  the  London,  Edinburgh,  and  Dublin  Philosophical  Magazine,  com- 
pletes these  researches  by  showing  that  in  capillary  tubes,  the  tem- 
perature of  water  may  be  lowered  far  below  32°  without  freezing  even 
when  the  tubes  are  shaken.  In  tubes  of  from  ^J-g  or  -j  J^  inches  in 
diameter,  the  water  may  be  reduced  to  5°  Fah.,  without  freezing, 
provided  it  be  not  in  contact  with  ice.  These  experiments  go  to  show 
that  these  phenomena  are  caused  by  the  adhesion  of  the  water  to  the 
walls  of  the  tube  interfering  with  its  change  of  state  ;  and  thus  lead 
to  the  belief  that  they  have  no  application  to  water  in  large  vessels, 
such  as  steam  boilers. 


iVew  Disinfecting  Powder. 

MM.  Corne  and  Demeaux  propose  as  a  powerful  disinfectant,  a  mix- 
ture of  powdered  plaster  of  Paris,  with  two  or  three  per  cent,  of  coal 
tar.  M.  Velpeau,  the  celebrated  surgeon,  and  director  of  the  Hospital 
La  Charite,  speaks  of  it  in  the  most  energetic  terms  as  perfectly  suc- 
cessful in  disinfecting  the  most  offensive  ulcers,  (to  which  it  is  applied 
as  a  plaster,)  and  assisted  their  healing ;  and  in  rendering  entirely  in- 
odorous the  masses  of  semi-putrescont  matters  in  the  dissecting  room. 
So  highly  did  he  think  of  its  value,  that  he  urged  the  Academy  of 
Sciences  to  waive  their  usual  rule  of  awaiting  the  report  of  their  Com- 
mittee, and  to  recommend  the  Minister  of  "War  at  once  to  use  it  for  the 
wounded  in  the  late  Italian  war. — Cosmos,  July  22,  1859,  p.  106. 


Xew  3Iaterial  for  Buttons. 

Excellent  buttons  and  even  handsome  cameos  may  be  made  with 
talc  or  steatite,  provided  after  they  are  made  they  be  heated  for  se- 
veral hours  at  a  nearly  white  heat.  Ey  this  strong  calcination,  the 
steatite  gets  so  hard  that  it  strikes  fire  with  flint,  and  resists  the  best 
tempered  file.  They  may  be  polished  by  emery,  tripoli,  and  jeweler's 
putty ;  and  colored  by  mineral  or  organic  matters ;  chloride  of  gold 
colors  them  purple ;  nitrate  of  silver,  black ;  exposure  to  the  reducing 
flame  increases  very  much  the  brilliancy  of  the  color. 

Cosmos,  July  22,  1859,  p.  92. 


Coal  Supply  of  Great  Britain.* 

The  coal  fields  of  Great  Britain  yield  nearly  70,000,000  tons  per 
year.  A  better  idea  of  the  immense  commerce  of  England  could  not 
be  formed  than  by  stating  the  fact  that  at  Manchester  and  its  envi- 
rons a  motive  steam  power  equal  to  1,200,000  horses  is  constantly 
maintained,  to  support  which  there  are  consumed  30,000  tons  of  coal 
per  day,  or  9,500,000  a  year.  In  the  manufacture  of  salt  alone,  about 

*From  the  Lond.  Practical  Mechanics'  Magazine,  April,  1S59. 
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3000  tons  are  consumed  per  day,  or  950,000  a  year.  The  Transatlan- 
tic steamers  from  Liverpool  and  other  ports  consume  700,000  tons  per 
year,  and  the  manufacture  of  gas  absorbs  at  least  10,000,000  ton.^'per 
year.  The  export  of  coal  from  England  reached,  in  1858,  6,078,000 
tons.  It  is  estimated  that  England  alone  could  furnish  enough  coal  for 
the  consumption  of  the  whole  of  Europe  for  the  space  of  4000  years. 
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Proceedings  of  the  Stated  3Ionthli/  3Iecting,  Octoher  20,  1859. 

John  Agnew,  Vice-President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Daniel  R.  Ashton,  Recording  Secretary,  P.  T. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Geographical  Society,  London ; 
the  K.  K.  Geographischen  Gesellschaft,  Vienna,  Austria ;  and  Capt. 
C.  Wilkes,  U.  S.  N.,  Washington,  D.  C. 

Donations  to  the  Library  were  received  from  the  Royal  Geographi- 
cal Society,  and  the  Chemical  Society,  London;  L.  A.  Huguet-Latour, 
Esq.,  Montreal,  Canada;  Capt.  C.  Wilkes,  U.  S.  N.,  Washington,  D.  C; 
and  from  Prof.  John  C.  Cresson,  and  the  American  Philosophical  So- 
ciety, Philadelphia,  Pa. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  September,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  theii* 
minutes. 

Candidates  for  membersliip  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (6)  were  duly  elected. 

Mr.  Ilowson  exhibited  a  specimen  of  C.  Sharp's  breech-loading  re- 
peating pocket  pistol.  It  consists  of  a  barrel  block  having  four  bores, 
the  block  being  arranged  to  slide  along  the  stock  to  and  from  the 
breech,  which  is  stationary.  When  the  barrel  block  is  slided  out,  a 
metallic  cartridge  is  inserted  into  each  bore,  and  the  barrel  block 
pushed  back  and  locked  against  the  breech.  A  very  ingeniously  con- 
trived rotating  nipple  on  the  hammer,  strikes  one  corner  of  each  car- 
tridge in  succession.  Mr.  Ilowson  remarked  that  more  accurate  aim 
could  be  taken  with  this  pistol  than  with  an  ordinary  revolver,  and 
that  it  could  be  as  rapidly  loailed  and  discharged.  Patents  have  been 
granted  in  this  country,  England,  France,  and  Belgium  for  Mr.  Sharp's 
invention. 

Mr.  Howson  also  exhibited  a  specimen  of  Mr.  Warburton's  patent 
perforated  hat.  The  novelty  in  this  invention  consists  in  using  heated 
points  for  making  the  perforations.  In  piercing  the  body  of  the  hat 
with  these  points,  the  shellac  stiffening  melts  and  a  clear  hole  is  made 
through  the  body  without  breaking  or  crushing  the  material  of  which 
the  body  is  made. 
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Mr.  H.  also  exliibited  J.  Higginbotham's  improved  stop  valve,  in 
■which  the  ordinary  screw  spindle  is  dispensed  with  and  the  valve  raised 
and  lowered  by  means  of  a  cam.  The  object  of  this  invention  is  to 
prevent  the  leaking  of  the  stuffing  box  caused  by  the  screw  spindles 
of  ordinary  stop  valves,  and  to  aflbrd  facilities  for  grinding  the  valve 
to  its  seat. 

In  reply  to  a  question  by  a  member,"  If  any  plan  to  propel  the  cars 
on  City  Passenger  Railroads  had  been  proposed  in  lieu  of  horses,"  it 
was  stated  by  one  of  the  Committee  on  Meetings,  that  the  Caloric  or 
Hot  Air  Engine  was  about  to  be  applied  to  that  purpose  in  New  York, 
the  first  machine  being  nearly  ready  for  trial ;  and,  from  the  known 
fertility  of  resources  possessed  by  the  engineer  making  it,  but  little 
doubt  of  its  success  might  be  entertained. 

Another  means  of  propulsion  seems  to  have  been  hit  upon  by  seve- 
ral persons,  as  soon  as  the  necessity  for  some  cheaper  motor  than  horse 
flesh  became  apparent.  The  directors  of  two  or  three  roads,  on  ap- 
plication, were  advised  to  use  compressed  air,  operating  engines  of 
small  cylinder  capacity,  running  quickly,  and  supplied  with  air  of 
a  high  density;  the  motion  being  transmitted  through  geared  wheels 
to  the  driving  axles.  With  either  of  these  plans  no  change  would  be 
required  in  the  existing  cars,  as  the  engines  could  be  suspended  be- 
neath the  floors,  or  on  one  of  the  platforms,  whilst  the  air  reservoirs 
could  be  placed  on  either  side  of  the  car,  and  form  the  seats.  If  reser- 
voirs of  a  capacity  sufficient  to  maintain  a  working  pressure  during 
the  entire  run  could  not  be  had,  they  might  be  refilled  at  some  inter- 
mediate point,  say  at  the  intersection  of  a  cross  road,  whore  the  com- 
pressing engines  and  supply  reservoirs  might  be  stationed,  thus  serving 
two  roads:  the  time  occupied  in  filling  the  reservoir  being  merely  that 
consumed  in  making  the  attachment,  say  one  minute.  The  heavy 
grades  on  some  of  the  roads  can  be  overcome  by  a  change  of  gear 
■wheels  operated  by  the  engine  man  ;  the  engines  running  at  usual 
speed,  whilst  that  of  the  car  is  reduced  one-half  or  one-third.  The 
objections  urged  against  the  use  of  steam,  as,  danger  of  explosion, 
heat  and  smoke,  are  nearly  removed,  whilst  the  exhaust  motor  being 
invisible  would  give  no  fright  to  horses.  Vehicles  could  be  warned  off 
the  track  by  an  air-whistle,  and  the  approach  to  a  crossing  or  a  con- 
necting road  made  known.  It  is  said  that  an  air  engine  is  being  built 
for  a  Philadelphia  road  by  a  competent  engineer  who  has  just  com- 
pleted a  successful  locomotive  engine  driven  by  compressed  air,  for  a 
road  in  the  mining  region.  It  has  two  cjdinders  of  moderate  capacity 
supplied  with  air  of  200  ttis.  initial  pressure,  contained  in  a  reservoir 
of  about  75  cubic  feet.  With  the  above  pressure  it  ran  about  2000 
feet,  pushing  six  loaded  drift-cars  upon  which  were  clustered  over  50 
men.  No  novelty  is  claimed  in  the  use  of  compressed  air  as  a  motor, 
numerous  experiments  and  successful  workings  being  recorded  in  books; 
but  it  seems  to  be  specially  adapted  to  this  purpose,  and  will,  no  doubt, 
much  reduce  the  running  expenses  of  cars,  each  of  which  requires  six 
horses  per  day  to  make  its  usual  trips. 
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CIVIL  ENGINEERING. 


Steam  Engineering  in  1859.* 

(Continued  from  page  301.) 
STEAM    GENERATION. 

In  tlie  introductory  remai-ks,  our  readers  will  have  noticed  how  care- 
fully any  exaggeration  has  been  avoided  in  speaking  o? possible  econo- 
mics in  generating  and  using  steam ;  and  we  have  taken  this  course, 
knowing  there  are  many  practical  engineers  of  the  present  day  who 
do  not  hesitate  to  speak  of  Ih  and  even  1  ib.  of  coal  as  sufficient  to 
obtain  an  indicated  II.  p. ;  whether  such  statements  will  be  borne  out 
by  any  present  or  future  improvements,  time  will  prove.  The  reason 
we  avoid  what  may  be  considered  extreme  views,  is  because  we  wish 
to  stand  on  firm  ground,  and  have  all  our  statements  supported  by  the 
general  engineering  experience  of  the  country. 

We  propose,  therefore,  in  the  spirit  of  the  introductory  remarks,  to 
allude  simply  to  facts  as  they  exist,  and  not  to  individuals,  to  attempt 
to  separate  the  good  from  the  bad,  and  to  point  out  some  of  the  legiti- 
mate improvements  that  can  always  be  realized  in  the  generation  of 
steam,  by  faith  in,  and  adherence  to,  the  text  with  which  we  set  out, 

that  "  HEAT  IS  THE  SOURCE  OF  ALL  POWER  IN  STEAM." 

Although  the  generation  of  steam  or  vapor  of  water  has  no  neces- 
sary connexion  with  the  machine  in  which  the  steam  may  be  afterwards 
applied  to  produce  motive  power,  yet  it  is  generally 'the  custom,  in 
considering  results,  to  mix   the  two  together  in   such   a  way  as  to 

*-  From  the  Lonii.  Artizan,  Juno,  1859. 
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prevent  the  possibility  of  arriving  at  correct  conclusions  :  tlic  diameter 
of  the  cylinder  is  the  dimension  purchasers  look  to  as  the  most  import- 
ant, ■whilst  they  receive,  almost  without  comment,  every  variety  and 
size  of  generator  :  the  consequence  of  such  a  practice  can  be  foreseen : 
the  amount  of  poxver  received  for  a  given  price  varying  to  the  extent 
of  30  and  40  per  cent. 

Elaborate  and  reliable  experiments  have  been  made  to  ascertain  the 
quantity  of  heat  necessary  to  evaporate  a  given  weight  of  water,  and 
we  receive  as  ascertained  facts  the  large  amount  of  latent  heat  in  steam, 
and  the  different  quantities  of  fuel  necessary  to  raise  the  temperature 
of  a  cubic  foot  of  water  from  32°  to  212°,  and  to  convert  it  from  212° 
into  steam.  We  also  take  it  for  granted  our  readers  are  familiar  with 
the  expansive  property  of  steam  ;  if  not,  we  cannot  undertake  to  sup- 
ply such  elementary  information. 

In  steam  boilers  we  have  two  distinctive  features — the  fire-grate  and 
the  heating  or  absorbing  surface — and  they  are  so  closely  connected 
and  mutually  dependent  on  each  other,  that  if  the  relative  proportion 
between  them  be  altered,  there  is  an  immediate  alteration  in  the  re- 
sults. 

It  happens  that  inexpensive  boilers  in  construction  are  not  neces- 
sarily economical  in  performance  ;  on  the  contrarj^,  if  a  small  boiler 
is  required  to  produce  a  large  supply  of  steam,  the  result  is  a  consider- 
able waste  of  fuel ;  this  remark  applies  to  all  descriptions  of  boilers, 
for  land  or  sea. 

If  all  the  heat  developed  in  the  combustion  of  1  K).  of  the  best  steam 
coal  be  utilized,  it  will  evaporate  from  14  lbs.  to  15  Bbs.  of  water  at 
212°.  How  near  do  we  arrive  at  such  a  result  in  ordinary  practice  ? 
— certainly  not  within  40  per  cent.  Ordinary  land  and  marine  boilers 
do  not  evaporate  more  than  from  7  lbs.  to  8i  lbs.  of  water  at  212°  per 
1  lb.  of  fuel ;  in  fact,  it  has  been  stated  on  good  authority  that  the 
average  duty  of  land  boilers  in  the  Lancashire  districts  does  not  ex- 
ceed from  6  lbs.  to  7  ibs.  of  water  at  212°  evaporated  by  1  lb.  of  coal. 
There  are  instances  of  10  lbs.,  11  Bbs.,  and  llj-  lbs.  of  water  at  212° 
being  evaporated  by  1  lb.  of  the  best  fuel ;  and  if  the  late  Newcastle 
experiments  can  be  relied  on,  nearly  13  ibs.  was  evaporated  ;  but  this 
latter  duty  in  an  ordinary  marine  boiler,  although  with  fresh  water,  is 
so  far  above  what  is  realized  in  general  practice,  and  so  very  near  the 
theoretical  value,  that  we  cannot  at  present  admit  it  in  our  calcula- 
tions ;  it  may,  however,  be  conceded  that  fully  11  Sbs.  of  water  at  212° 
can  be  evaporated  by  1  ft),  of  good  steam  coal, — an  improvement  of 
more  than  30  per  cent,  onr  the  general  practice  of  the  present  day. 

In  generating  steam  there  are  two  chief  sources  of  waste — radiation, 
and  the  heated  gases  allowed  to  escape  through  the  chimney.  The  first 
can  bo  partly  removed  by  clothing  the  boiler  with  non-conducting  ma- 
terial ;  the  second  is  the  most  important  and  the  most  difficult  to  con- 
tend with. 

In  locomotives  the  temperature  of  the  escaping  gases  is  upwards  of 
1000°  ;  in  land  boilers,  from  400°  to  G00°;  and  in  marine  boilers,  from 
500°  to  900°;  in  each  case  depending  to  a  great  extent  upon  the  rela- 
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tive  proportion  between  tlio  fire-grate  and  the  absorbing  surface,  or, 
more  correctly,  between  the  amount  of  fuel  consumed  in  a  given  time 
and  the  absorbing  surface.  And  this  brings  us  to  the  real  practical 
difficulty  of  combining  economy  of  fuel  with  the  development  of  great 
evaporating  power  in  a  boiler  of  a  given  size  and  weight. 

The  amount  of  evaporation  in  a  given  time  in  steam  boilers  of  the 
same  type,  is  proportional  to  some  extent  to  the  difference  between  the 
temperatures  of  the  escaping  heated  gases  and  the  water  to  be  evapo- 
rated with  a  given  absorbing  surface  :  the  higher  the  temperature  of 
the  said  gases  the  greater  the  evaporation  in  a  given  time,  and  the 
greater  the  amount  of  fuel  required  to  evaporate  a  given  quantity  of 
water.  On  the  other  hand,  the  nearer  the  temperature  of  the  escap- 
ing gases  approximates  to  the  temperature  of  the  water  to  be  evapo- 
rated, the  less  the  evaporation  in  a  given  time,  and  the  less  the  amount 
of  fuel  required  to  evaporate  a  given  quantity  of  water. 

In  the  above  statements  it  is  assumed  in  each  case  the  boilers  are  of 
similar  construction  and  worked  under  similar  circumstances,  the  only 
difference  being  in  the  ratios  of  the  absorbing  surface  to  the  amount 
of  fuel  consumed  in  any  given  time :  the  truth  of  the  above  is  seen 
every  day.  In  one  case  (we  state  actual  instances,)  there  is  a  marine 
boiler  having  1600  feet  of  absorbing  surface,  and  80  feet  of  fire-grate, 
or  a  ratio  of  20  to  1,  the  combustion  is  at  the  rate  of  24  lbs.  per  sq. 
foot  of  fire-grate  per  hour,  the  escaping  gases  have  a  temperature  of 
upwards  of"800°,  6i  lbs.  of  water  is  raised  from  100°  to  260°,  and 
evaporated  by  1  lb.  of  fuel,  and  190  cubic  feet  of  water  are  evaporated 
per  hour,  or  1  cubic  foot  to  8^  sq.  feet  of  absorbing  surface. 

In  another  instance,  we  have  a  marine  boiler  of  similar  construc- 
tion and  proportions,  except  in  the  ratio  of  fire-grate  to  absorbing  sur- 
face, the  latter  being,  1200  sq.  ft.,  and  the  former  40  sq.  ft.,  or  a  ratio 
of  30  to  1.  The  combustion  is  at  the  rate  of  16  lbs.  per  sq.  ft.  of  fire- 
grate per  hour;  the  escaping  gases  have  a  temperature  of  450°;  8J 
lbs.  of  water  are  raised  from  lOO°  to  270°  and  evaporated  by  1  ft),  of 
fuel,  and  87  cubic  ft.  of  water  are  evaporated  per  hour,  or  1  cubic  ft. 
to  13f  sq.  ft.  of  heating  surface. 

These  boilers  are  working  under  like  circumstances,  and,  leaving  out 
decimals,  the  figures  given  are  substantially  correct,  and  fully  illus- 
trate the  connexion,  previously  stated  to  exist,  between  the  tempera- 
ture of  the  waste  heat  and  the  duty  and  economy  realized. 

If  engineers  had  simply  to  generate  steam  with  the  least  possible 
expenditure  of  fuel,  regardless  of  time,  and  the  cost,  weight,  and  ca- 
pacity of  the  generator,  the  problem  could  be  solved  with  comparative 
ease,  but  the  case  is  totally  different ;  a  certain  weight  of  steam  has 
to  be  produced  in  the  least  possible  time  with  the  least  possible  cost, 
weight,  and  capacity  of  the  generator,  and,  above  all,  with  the  least 
possible  expenditure  of  fuel — regard  being  had  also  to  durability  and 
facilities  for  repair.  Here  we  have  the  most  conflicting  conditions,  and 
it  cannot  be  matter  of  surprise  if  mistakes  have  been,  and  are  being 
made,  it  being  only  necessary  that  one  element  be  over-valued  or  an- 
other be  under-valued,  to  insure  an  unsatisfactory  result.    One  manu- 
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facturing  engineer  swears  by  his  fire-grate,  another  by  his  heating 
surface,  and  another  by  his  proportion  or  form  of  flues ;  it  matters 
not  which  is  the  favorite  view  (one  may  be  adopted  with  less  injury  to 
the  purchaser  than  another);  nothing  short  of  an  impartial  considera- 
tion of  each  and  all  of  the  requirements  in  generating  steam  can  meet 
the  difiiculties  of  the  case. 

If  such  impartial  consideration  was  the  general  rule,  there  would  be 
iio  occasion  for  the  present  remarks. 

The  history  of  the  locomotive  boiler  clearly  shows  how  little  pre- 
vious design  has  had  to  do  with  its  present  efficiency;  the  necessity  of 
using  high  pressure  steam,  and  the  difficulty  of  condensing,  led  the 
way  to  the  blast ;  and  it  must  bo  admitted  that,  of  all  kinds  of  boilers, 
the  locomotive  is  the  most  scientific  and  the  most  economical,  if  allow- 
ance be  made  for  the  peculiar  requirements  connected  with  its  use. 

Notwithstanding  the  temperature  of  the  smoke-box  is  often  1000°, 
with  a  combustion  of  from  60  to  120  ftis.  of  fuel  per  square  foot  of  fire- 
grate per  hour,  a  larger  amount  of  water  is  evaporated  by  a  given 
weight  of  fuel  than  in  the  majority  of  land  or  marine  boilers.  The 
rapid  combustion  is  more  perfect — almost  every  portion  of  the  boiler 
is  protected  by  non-conducting  materials — less  than  7  ft.  of  heating 
surface  is  sufficient  to  evaporate  a  cubic  foot  of  water — and  1  lb.  of 
Welch  coal  will  evaporate  Si-  to  9  ibs.  of  water:  nevertheless,  there  is 
much  unnecessary  Avaste  of  fuel  in  the  high  temperature  of  the  escap- 
ing gases  (although  they  are  not,  comparatively,  so  high  when  the  tem- 
perature in  the  furnace  is  considered),  and  in  supplying  the  feed-water 
at  a  low  temperature.  With  the  introduction  of  coal  as  fuel,  modifi- 
cations may  be  required  in  the  furnace  and  tubes ;  and  there  is  much 
reason  to  believe,  from  comparative  experiments,  that  croivded  tubes 
do  not  allow  the  steam  to  escape  to  the  steam  space  as  quickly  as  it  is 
generated. 

We  may  confidently  look  to  a  considerable  increase  of  economy  and 
efficiency  in  the  locomotive  boiler,  even  though  now  for  weight,  space, 
cost,  and  economy  of  fuel,  it  must  be  placed  at  the  top  of  the  list,  and 
certainly  deserves  the  least  criticism. 

The  duty  and  economy  of  steam  boilers  are  mainly  dependent  on 
the  rate  of  combustion,  the  ratio  between  the  heating  surface  and  the 
fire-grate,  and  the  ratio  between  the  heating  surface  and  the  consump- 
tion of  fuel  per  hour,  thus : — 

Rate  of  Combustion. 
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Ratio  of  HEiTiNG  Surface  to  Rate  of  Combcstiok. 
Cornish  boilers,  .  .  .90    to  1. 

Marine  boilers,  .  .  .  1-5     to  1. 

Ordinary  land  boilers,  .  .  .     I'O    to  1. 

Locomotive  boilers,      .  .  .  0'75  to  1. 

The  preceding  figures  are  only  approximate,  but  they  represent  the 
particular  features  of  each  class,  and  if  we  were  to  tabulate  them  ac- 
cording to  the  economy  generally  realized,  the  Cornish  boiler  would 
stand  first,  the  marine  second,  and  the  common  land  boiler  third ;  for 
obvious  reasons,  the  locomotive  boiler  cannot  be  fairly  classed  with 
the  other  three. 

If  we  take  as  a  standard  the  rate  of  evaporation  for  a  given  quan- 
tity of  heating  surface,  we  must  place  the  common  land  boiler  first, 
the  marine  boiler  second,  and  the  Cornish  boiler  third;  and  here  again 
the  locomotive  boiler  must  be  omitted  as  an  exceptional  construction. 

In  such  general  remarks  and  statements  as  the  preceding,  it  is  not 
necessary  that  they  should  represent  the  experience  of  all  our  readers 
— they  are  based  on  actual  practice,  and  suffice  to  illustrate  the  sub- 
ject under  discussion,  and  point  out  the  connexion  always  existing  be- 
tween sound  principles  and  successful  practical  engineering. 

It  is  assumed,  as  generally  acknowledged,  that  from  30  to  60  per 
cent,  of  fuel  is  wasted  in  generating  steam,  and  that  a  considerable 
amount  of  this  waste  ought  to  be,  and  can  be,  avoided ;  and  although 
we  do  not  dictate  the  exact  means  for  accomplishing  this,  we  can  easily 
trace  out,  in  the  majority  of  cases,  the  direction  of  the  improvement 
required. 

Boilers  made  and  used  in  districts  where  fuel  is  cheaply  obtained 
have  never  been  remarkable  for  their  economical  performances,  nor 
are  the  engineers  in  those  districts  famed  for  great  anxiety  to  intro- 
duce improvements  for  economizing  fuel;  it  cannot  be  expected,  and 
we  are  not  surprised  to  know  that  land  boilers  in  coal  districts  only 
evaporate  6  lbs.  of  water  at  212°  by  1  lb.  of  fuel. 

With  wagon  or  plain  cylindrical  boilers,  that  form  such  a  large 
proportion  of  those  now  in  use  on  land,  economy  of  fuel  is  simply  a 
question  of  size  to  produce  a  given  weight  of  steam,  it  becomes  almost 
entirely  a  question  of  capital;  an  increased  ratio  between  the  heating 
surface  and  the  fire-grate  is  in  this  case  the  desideratum ;  the  furnace 
flues  and  chimney  being  well  proportioned,  and  every  effort  made  to 
check  radiation. 

In  the  Cornish  boiler,  where  the  furnace  is  tcitJiin  the  inside  tube 
or  tubes,  that  temperature  in  combustion  which  is  so  essential  to  its 
perfection  is  not  easily  obtained ;  hence  the  difficulty  that  arises  in 
attempts  to  consume  the  smoke  in  such  furnaces ;  an  increase  of  duty 
and  economy  would  ensue  from  placing  the  furnace  under  the  boiler, 
and  returning  the  heated  gases  througli  two  smaller  tubes — a  plan  that 
has  been  often  tried  with  universal  success ;  it  allows  ample  space  in 
the  furnace,  insures  perfect  combustion,  and  has  also  other  mechanical 
advantages. 

In  other  descriptions  of  land  boilers,  where  additional  heating  sun- 
face  is  introduced  within  the  main  shell,  if  well  proportioned,  they  are 
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generally  more  economical  than  the  Cornish  boilers  with  the  same  ratio 
of  heating  surface  to  fire-grate,  anil  with  the  same  rate  of  combustion. 

There  can  bo  no  doubt  that,  for  land  purposes,  a  boiler  with  inter- 
nal flues,  capacious  furnace,  a  greatly  increased  ratio  between  the  heat- 
ing surface  and  the  fire-grate,  and  a  rate  of  combustion  above  that  in 
general  practice,  is  the  cheapest,  the  most  effective,  and  the  most  eco- 
nomical. 

There  can  be — indeed  there  is — no  difficulty  with  such  boilers  in 
realizing  an  increased  economy  to  the  extent  of  30  per  cent.,  and  in 
obtaining  a  greater  effect  in  a  given  time  from  a  ton  weight  of  boiler. 

We  must  defer  to  next  mouth  our  investigation  of  the  present  state 
and  future  prospects  of  steam  generation  in  marine  boilers — the  most 
important  branch  of  our  subject.  If  there  arc  reasons  why  we  should 
economize  fuel  on  shore,  how  much  stronger  do  they  become  when  it 
is  a  question  of  freight  as  well  as  of  fuel  saved. 

In  addition  to  the  purely  economical  value  of  steam  boilers,  we  shall 
hereafter  have  to  consider  their  mechanical  construction,  especially  as 
affected  by  the  introduction  of  steam  of  high  pressure. 

In  concluding  these  remarks,  we  would  impress  on  our  readers  that 
our  only  wish  is  to  direct  attention  generally  to  present  defects  in  the 
Steam  Engineering  of  1859,  and  to  point  out  to  young  engineers  those 
paths  of  improvement  where  their  energies  and  talents  will  be  pro- 
ductive of  real  benefit  to  their  profession,  and  to  the  world  at  large. 

(To  be  Continued.) 


Under  Sunk  Foundations.*     By  C.  I.  Spencer,  Resident  Engineer 
of  Chunar  Division,  East  India  Railway. 

The  following  remarks  on  the  subject  of  well-sinking  in  bridge  foun- 
dations embody  the  experience  gained  in  sinking  the  foundation  wells 
of  a  bridge  over  the  Jurgoonullah,  a  hill  stream  which  runs  into  the 
Ganges  a  few  miles  below  Chunar. 

Such  knowledge  being  derived  from  one  job  is  necessarily  partial 
and  limited,  and  is  only  offered  as  a  contribution  towards  the  general 
stock  of  information  wanted  on  a  very  interesting  subject ;  and  I  shall 
be  thankful  to  any  one  engaged  on  similar  works  who  will  correct, 
from  more  complete  information,  any  erroneous  conclusions  I  may 
have  come  to,  or  raise  a  discussion  on  any  doubtful  point. 

The  Jurgoo  well-sinking,  which  was  commenced  in  October,  1857, 
has  just  been  brought  to  a  successful  termination,  and  what  few  mis- 
takes were  made  at  starting  in  points  on  which  wo  had  not  the  light 
of  experience  to  guide  us,  have  not  involved  any  serious  ill  conse- 
quences, and  are  now  fruitful  of  instruction. 

In  deciding  upon  the  use  of  under  sunk  foundations  in  preference 
to  piles,  coffer  dams,  or  any  other  expedient,  it  is  necessary  to  take 
into  consideration  the  form  and  material  of  the  bed  of  the  river  to  be 
bridged,  the  floods  to  which  it  is  subject,  and  their  tendency  to  scour 
to  any  given  depth. 

In  these  particulars  the  Jurgoonullah  is  so  circumstanced,  as  to  ren- 
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der  it  unsafe  or  difBcult  to  use  any  other  kind  of  foundation  tlian  tlie 
one  adopted.  The  bed  at  the  point  bridged,  consists  almost  entirely 
of  sand,  gravel,  and  other  loose  drift  material,  to  a  depth  of  about  20 
feet,  below  which  occurs  a  stratum  of  pure  white  sand  of  unknown 
thickness,  which  extends  under  the  strong  kunkury  clay  at  the  banks 
of  the  nullah,  and  has  evidently  never  been  disturbed  by  the  action  of 
the  stream. 

The  stream  itself  is  a  mere  hill-torrent,  rising  above  20  feet  in  two 
or  three  hours  and  falling  again  as  rapidly  ;  in  the  dry  weather  it  does 
not  rise  above  its  bed,  but  stands  in  pools  in  the  sand.  Besides  the  hill 
floods,  the  nullah  is  subject  to  overflow  from  the  backwater  of  the 
Ganges,  and  the  alternating  and  sometimes  combined  action  of  these 
floods  gives  rise  to  alternate  scourings  and  fillings  of  a  kind  very  diffi- 
cult to  foresee  or  provide  for. 

The  only  certain  principle  therefore  upon  which  it  was  possible  to 
proceed  was  to  assume  that  what  the  water  had  done  it  would  do  again, 
that  the  scour  would  reach  on  some  future  occasion  the  depth  it  had 
reached  before,  and  having  ascertained  this  limit,  to  sink  the  wells  to 
what  might  be  considered  a  safe  distance  below  it,  and  there  leave 
them  in  the  white  sand  which  there  appeared  no  hope  of  getting  to 
the  bottom  of. 

In  such  a  situation  piles  would  have  been  useless,  the  stufi"  would 
have  been  washed  out  from  between  them,  and  the  bridge  been  left 
standing  on  the  naked  sticks ;  sheet  piling  could  never  have  been 
driven  deep  enough  to  defend  them  from  the  scour,  and  to  have  sunk 
coffer  dams  30  feet  into  the  bed,  dredged  out  the  stuff,  and  filled  the 
bottom  with  concrete,  might  have  been  a  safe  plan,  but  would  certainly 
have  been  a  tedious  and  expensive  one. 

Having  then  once  determined  on  the  use  of  wells,  the  next  thinn- 
was  to  find  out  the  proper  dimensions  and  arrangement,  as  well  as  the 
best  form  of  curb  and  mode  of  attaching  it  to  the  masonry.  In  all 
these  particulars,  the  one  great  object  to  be  attained  is  to  make  a  well 
which  shall  sink,  for  if  by  any  accident  or  defect  in  design  or  con- 
struction, one  of  the  wells  should  stick  half  way  and  obstinately  re- 
fuse to  budge  an  inch,  a  contingency  which  sometimes  happens, "it  is 
next  to  impossible  to  get  it  out  again,  and  the  engineer  may  be  placed 
in  the  unpleasant  position  of  having  to  alter  his  design  and  he<nn  foun- 
dations in  a  new  place. 

Before  considering  the  causes  which  tend  to  impede  the  descent  of 
wells,  I  shall  describe  the  different  modes  adopted  for  sinkino-  them. 

In  every  case  the  first  step  is  to  lay  the  curb  on  the  surface,  as  low 
down  as  possible,  and  build  the  wall  to  a  height  above  it,  equal  to 
somewhat  less  than  its  own  diameter ;  the  sand  and  stuff"  is  then 
cleaned  out  from  the  interior,  and  leaves  a  hollow  into  which  the  well 
sinks.  For  the  first  few  feet  the  men  can  stand  in  the  water  and  lift 
the  sand  out  easily  enough,  but  as  the  water  gets  deeper,  it  becomes 
necessary  either  to  get  rid  of  the  water  or  to  contrive  some  way  of 
working  under  water. 

The  first  plan,  viz  :  getting  out  the  water,  is,  when  feasible,  by  far 
the  most  speedy  and  satisfactory,  and  it  may  sometimes  be  advisable 
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even  to  go  to  the  expense  of  a  steam  engine  to  work  tlie  wells  dry. 
Where  this  cannot  be  done,  or  where  the  quantity  of  water  is  not  so 
great  as  to  require  it,  the  pumping  may  be  done  more  awkwardly,  but 
more  cheaply,  by  means  of  buckets  and  pulleys  worked  by  coolies. 
A  large  amount  of  the  Jurgoo  well-sinking  was  done  by  these  means  : 
two  or  three  leathern  buckets  or  rather  bags  (mhotes)^  each  pulled  by 
eight  or  ten  coolies,  were  let  down  each  well,  and  with  European  super- 
intendence and  energetic  driving,  it  was  found  possible  in  most  cases 
to  lower  the  water  in  three  or  four  hours  sufficiently  for  the  men  to 
stand  in  it. 

2.  When  the  water  cannot  be  got  low  enough,  or  even  while  it  is  in 
process  of  lowering,  the  stuff  may  he  got  out  by  means  of  divers,  who 
go  down  with  a  small  iron  plate,  with  which  they  shovel  the  sand  into 
a  basket,  which  when  full  is  drawn  up  by  a  couple  of  women.  The 
divers  stay  about  15  seconds  under  water,  and  will  often  fill  a  basket 
at  one  dive,  but  they  soon  get  tired,  and  it  was  found  necessary  to 
have  four  relays  of  them  every  day,  and  to  pay  each  of  them  four 
annas  per  diem,  or  about  three  times  the  pay  of  an  ordinary  coolie. 

3.  The  jham  is  used  in  cases  whore  the  water  cannot  be  lowered  and 
is  too  deep  for  divers.  It  consists  of  a  plate  of  iron  about  2  feet 
square;  at  the  upper  end  is  a  collar  c,  into  which  is  inserted  the  end 
of  a  pole  which  is  about  4  or  5  feet  longer  than  the  depth  of  the  well : 

the  jham  with  the  pole  fixed  is  dropped 
with  some  force  on  to  the  bottom  of  the 
well,  and  the  pole  is  moved  about  by  the 
men  above,  so  as  to  work  the  edge  of  the 
iron  as  deep  as  possible  into  the  soil.  The 
chain  0  is  then  drawn  up  by  means  of  a 
windlass,  the  collar  c  disengages  itself  from 
the  spindle  end  of  the  pole,  the  lower  end 
of  the  shovel  is  lifted  up,  and  the  jham 
plate  hangs  like  a  scale  pan,  with  a  cer- 
tain, or  rather  a  very  uncertain,  quantity 
of  stufl"  in  it.  This  has  to  be  lifted  slowly 
and  carefully,  so  that  the  water  may  not 
wash  it  away.  When  it  reaches  the  mouth  of  the  well  the  contents  are 
drawn  out,  the  pole  fixed,  and  the  whole  contrivance  dropped  once 
more  to  the  bottom. 

The  jham  works  sometimes  very  well  in  sand  and  loose  material, 
and  I  have  seen  them  at  the  Jumna  coming  up  with  about  a  cubic  foot 
of  stuff  on  them;  but  it  is  at  best  a  capricious  thing,  and  often  conies 
up  empty  or  with  the  merest  spoonful  of  earth  on  it,  especially  when 
used  to  get  up  hard  clay  or  kunkury  sand.  I  do  not  know  who  was 
the  inventor  of  this  singular  instrument,  but  he  must  have  been  in 
India  a  long  time,  and  have  got  the  idea  of  a  codalee  irretrievably 
fixed  in  his  mind.  It  is,  however,  as  fiir  as  I  know,  the  best  instru- 
ment that  has  yet  been  invented  for  the  purpose.  I  have  seen  dredges 
tried,  but  never  heard  of  one  being  applied  successfidly.  There  was 
one  tried  at  the  Jurgoo,  but  the  buckets  had  a  trick  of  getting  upside 
down,  or  hind  part  before,  or  any  way  but  the  right  one.    They  have, 
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I  believe,  lieen  since  tried  at  the  Jumna,  and  it  would  be  interesting 
to  know  bow  fur  tlicy  bave  succeeded.  The  one  used  at  the  Jurgoo 
consisted  of  a  sot  of  small  scoops  or  buckets  fastened  at  intervals  of 
about  2  feet  along  a  couple  of  ordinary  chains,  which  passed  round  a 
couple  of  rollers  at  top  and  bottom  of  a  square  frame  inside  the  well ; 
one  of  these  chains  was  constantly  gaining  on  the  other,  and  the 
buckets  getting  tilted  up  at  one  side.  To  obviate  this  I  would  propose 
making  each  pair  of  links  the  full  length  of  the  distance  between  two 
successive  buckets,  and  making  the  roller  of  a  polygonal  form,  each 
side  being  equal  to  the  length  of  one  link. 

I  do  not,  however,  think  that  a  dredge  is  the  thing  required  for 
well-sinking.  It  is  too  large  and  too  heavy,  and  takes  too  much  time 
in  fixing  and  lengthening,  and  is  too  expensive  in  proportion  to  the 
total  cost  of  sinking.  What  is  wanted  is  some  machine  that  can  be 
worked  like  a  jham  at  the  end  of  a  pole,  but  wliich  will  be  more  cer- 
tain in  its  action  and  less  liable  to  come  up  empty — something  which 
can  be  lifted  out  of  one  well  into  another  easily  and  readily  without 
carpenters,  and  not  keep  all  your  coolies  waiting  for  more  than  half 
an  hour  at  most. 

I  submit  the  question  to  the  ingenious  among  your  correspondents  : 
if  any  of  them  can  solve  it  in  a  good,  practical,  practicable  form,  he 
will  supply  a  great  desideratum  in  Indian  public  works. 

Such  are  the  chief  methods  which  have  been  employed  to  sink  the 
Jurgoo  wells. 


Mann's  Patent  Safety  Apparatus  for  Steam  Boilers.* 

The  accompanying  wood  cut  exhibits  a  front  elevation  of  a  very 
simple  and  ingenious  apparatus  invented  by  Mr.  Mann,  the  engineer 
of  the  City  of  London  Gas  Works. 

The  contrivance  is  intended  to  record  the  proper  attention  or  neglect 
to  the  testing  the  ordinary  water  and  steam-cocks  of  boilers,  and  accu- 
rate register  of  the  steam-pressure  within  the  boiler  may  be  secured 
by  the  same  instrument.  It  is  applied  very  readily  to  any  steam-boiler, 
and  in  any  convenient  position. 

The  following  is  a  description  of  the  apparatus : — 

The  pipe  A  admits  steam  to  a  spring  piston  in  the  cylinder  B,  which 
descends  in  proportion  to  the  pressure  of  the  steam  in  the  boiler;  the 
arm  C  is  fixed  to  the  end  of  the  piston-rod,  and  is  carried  downwards 
with  it ;  the  nature  of  the  arrangement  will  bave  an  upward  motion, 
hence,  as  the  pressure  of  the  steam  increases,  the  pencil  E,  in  the  pen- 
cil bar  0,  will  be  drawn  up  to  one  of  the  circular  lines  of  pressure  on 
the  diagram  paper  or  card. 

E  is  the  pencil,  which  can  be  removed  in  a  moment,  if  required,  by 
simply  throwing  up  the  lever,  in  which  condition  it  will  remain,  until 
the  pencil  is  replaced,  when  it  is  again  brought  down  and  left  to  keep 
the  pencil  up  to  its  work,  by  a  gentle  pressure  received  from  the  spring 
at  its  upper  end. 

The  eight  day  clock,  of  which  the  barrel,  G,  is  seen,  carries  round 

*  From  the  Lond.  Artizim,  August,  1S59. 
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once  in  24  hours,  a  metal  disc,  to  wliich  is  fixed  by  the  thumb-screw, 
J,  the  paper  or  card  disc  having  thereon  circles  corresponding  to 
the  steam  pressure  from  zero  to  40  ibs. 
(or  higher  if  required),  and  radial  lines 
equal  to  the  twenty-four  hours  of  the  day. 
The  apparatus  works  in  the  following 
manner  : — Upon  the  gauge-cocks  being 
tried  at  the  intervals  of  time  during  the 
day  or  night  for  which  the  circular  card 
has  been  divided,  that  shown  in  the  accom- 
panying diagram  having  divisions  of  one 
hour,  although  there  may,  in  practice,  be 
two,  four,  or  more  divisions  in  the  hour. 
The  piston  is  caused  by  the  pressure  of 
steam  above  it  (admitted  from  a  suitable 
pipe  connected  with  the  gauge-cocks),  to 
descend,  and  carry  the  pencil  downward 
toward  the  centre  of  the  card,  making  a 
radial  mark  thereon  to  an  extent  corres- 
ponding with  the  change  of  pressure — 
the  time  of  opening  the  cock  being  re- 
corded by  the  rotation  of  the  card  by  the 
clock-work,  so  that  should  the  attendant 
not  be  present  and  open  the  cocks  at  the 
proper  time,  the  division  or  line  upon 
which  the  mark  should  have  been  made 
will  have  passed  the  point  of  the  pencil 
and  the  line  of  its  course. 

This  apparatus  is  both  simple  and  in- 
genious. It  has  been  used  most  success- 
fully at  the  City  Gas  Works  for  many 
months  past,  and  it  deserves  to  be  better 
known  and  more  generally  adopted. 

We  are  glad  to  perceive  attention  is 
being  called  to  the  want  of  such  appara- 
tus, as  will  be  seen  by  the  following  ex- 
tract from  the  report  of  Mr.  Longridge, 
of  Manchester: — 
*  "  In  reference  to  the  boilers  Avhich  sus- 

tained injury,  in  consequence  of  deficiency  of  water,  it  is  mentioned 
that  in  one  case  the  explosionwas  caused  by  fracture  of  the  blow-oflf 
pipe  which,  during  the  night,  allowed  the  water  to  escape  unobserved 
by  the  watchman,  who  continued  firing  after  the  boiler  was  empty.  In 
the  other  two  cases  the  feed-valves  appear  not  to  have  been  tight,  and, 
on  preparing  to  start  in  the  morning,  the  water  in  the  boilers  was  driven 
back  by  tlie  increasing  pressure  of  the  steam,  and  the  furnace  crowns 
much  injured  in  consequence.  Though  these  boilers  were  provided 
with  glass  tube-gauges  and  floats,  these  appear  to  have  received  no 
attention  at  the  time,  thus  pointing  out  the  necessity  of  employing 
other  means  of  safety." 
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List  of  American  Patents  which  issued  from  September  13,  to  September  27,  1859, 
{'inxlcsive,^  with  exemplifications. 

september  13. 

97.  Lamp  Chimneys;  Elias  J.  Ilale,  Foxcroft,  Maine. 

Claim — Contracting  the  chimney  above  the  t1.LDie,  and  admitting  at  or  near  the  same  point  a  current  of 
r  set  forth. 


98.  Exhaust  Pipe  for  Steam  Enghstis;  Robert  Hale,  Roxbury,  Massachnsetts. 

Claim — An  exhaust  pipe,  constructed  as  described,  and  having  an  opening  and  a  steam  pipe,  in  com- 
bination with  a  lip,  operating  in  the  manner  set  forth. 

99.  Excavator;  William  Hamilton,  St.  Catharine,  Missouri. 

Claim — Ist,  In  combination  with  an  excavator  frame,  constructed  as  described,  having  the  side  timbers 
braced  in  front  only,  I  claim  f  >ur  wbt'els.  when  arrang<-d  in  relation  to  the  said  frame,  so  that  a  common 
cart  may  either  b«  backed  between  the  hind  wheels,  or  pushed  over  said  wheels  and  frame,  under  the  ex- 
cavator, when  the  same  is  hoisted  to  be  discharged.  2d.  The  combination  of  an  excavator  with  a  frame, 
having  the  rear  ends  of  each  of  the  side  timbers  bifurcated  for  the  reception  of  the  wheel,  the  same  being 
arranged  to  turn  on  a  pin  or  journal,  extending  transversely  through  the  two  forks.  3d,  The  peculiar  ar- 
rangement of  hanging  the  excavator  to  the  frame  by  means  of  arms,  the  same  being  so  pivoted  at  the  ends 
respectively  to  the  excavator  and  side  timber;^,  as  that  they  shall  be  exposed  to  a  tensile  strain  in  the  draft 
line,  or  thereabout,  during  the  excavating  operation  of  the  machine. 

100.  Barrel  Stri.vges;  Stephen  P.  Ilart,  Boston,  Massachusetts. 

Claim — The  spring,  as  applied  to  the  syringe,  operating  in  the  manner  set  forth. 

101.  Chcen;  Malachi  B.  Hassler,  Columbia  City,  Indiana. 

Claim — The  arrangement  of  the  hinged  curved  leaf,  in  combination  with  the  wings,  arranged  as  de- 
scribed. 

102.  CoNSTRCCTiox  OF  SEGMENTAL  CiBCCLAR  Saws  ;  R.  K.  ITawley,  Baltimore,  Maryland. 

Claim — A  segmental  veneer  saw,  the  blades  of  which  are  formed,  hung,  aud  clamped,  in  the  manner 
deBcribed. 

103.  Grinding  the  Teeth  of  Mowers  and  Reapers;  David  Hinman,  Bcrea,  Ohio. 

Claim — The  circular  grooves  on  the  fices  of  the  grindstone  in  connexion  with  the  standards  and  holder, 
arranged  and  operating  in  the  manner  specified. 

104.  Mangle;  \Y.  W.  Hollmiin,  Eddyville,  Kentucky. 

Claim — The  combination  of  the  levers  with  one  of  the  rolls  and  balancing  lever,  as  set  forth. 

105.  Mode  of  Manufacturing  Telegraph  Cables;  W.  U.  Horstman,  Brooklyn,  New  York. 

Claim — Constructing  the  cable  by  the  apparatus,  consisting  of  the  reservoir,  wrapping  apparatus,  Ac, 
or  their  equivalents,  as  specified.  Also,  the  final  reservoir  for  coating  a  telegraphic  cable  after  it  has  passed 
all  the  other  apparatus,  and  before  it  has  entered  the  water  or  ground,  constructed  and  applied  as  specified. 
Al^o,  the  manufacturing  of  the  cable,  in  the  manner  described,  at  the  time  it  is  laid,  so  as  to  perfect  it  and 
at  once  launch  it  into  the  place  where  it  is  to  remain,  whereby  I  avoid  all  the  chances  for  iiyury  and  im- 
perfections arising  therefrom,  growing  out  of  stowing  and  handling  the  cable  after  It  has  been  made,  as 
heretofore  has  been  done. 

106.  Harvesting  Machines;  A.  H.  Inskeep.  Middleburg,  Ohio. 

Claim— 1st,  The  arrangement  of  the  revolving,  spiral,  coTie-sbaped  cutter  or  gatherer  with  the  base  of 
the  cone  in  front,  to  gather  up  and  draw  the  grain  back  to  either  stationary  or  reciprocating  cutters,  as 
described.  2d,  The  combination  of  the  spirally-formed  gatherer  or  cutter,  arranged  as  described,  with  the 
divider,  guards,  and  stcitionary  cutters. 

107.  CtaTiVATORs;  W.  D.  Johnson.  Raleigh,  North  Carolina. 

Claim — The  bars,  curved  so  as  to  f  jrni  handles  at  one  end.  and  having  horizontal  oblique  positions  to 
form  the  body  of  the  frame,  the  draft  bar,  and  guide  or  retaining  bar,  the  front  ends  of  the  bars  being  con- 
nected or  secured  together  by  the  collar  or  loop,  in  combination  with  the  double  scraper. 

108.  Seeding  Machines;  W.  D.  Johnson,  Raleigh,  North  Carolina. 

Claim — The  arrangement  of  two  distributing  slides  with  the  projections  on  the  wheels,  and  two  or  more 
compartments  in  the  hopper,  inclined  tube,  inclined  draft  bar,  and  adjustable  roller  standard. 

109.  Boilers  for  Making  Paper  Pulp  from  Wood;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim — A  boiler  for  boiling,  under  pressure,  wood  and  ligneous  materials  for  making  paper  pulp,  con- 
structed with  an  expansion  chamber,  stirrers,  and  discharge  valve  or  cock,' arranged  in  the  manner  staled. 

110.  Cultivators;  Asa  M.  Keith,  Kosciusko,  Mississippi. 

Claim — The  arrangi-nieut  of  the  double  scraper,  the  hoe  drum,  and  the  hillers  or  coverers,  in  their  rela- 
tion to  each  other  and  to  the  parts  of  the  frame  to  which  they  are  attached,  as  set  forth, 

111.  Movable  Tops  for  Carriages;  John  C.  Kimb;dl,  New  Haven,  Connecticut. 

Claim— So  constructing  the  standards  or  supports  of  a  standing  carriage  top,  and  attaching  them  l>y 
means  of  screws,  that  the  top  and  standards  or  supports  may  be  readily  removed,  when  the  whole  is  con- 
structed and  connected  substantially  as  deseribed.  Also,  the  combination  of  the  st^indards  wjth  the  body, 
vhen  the  standards  are  secured,  being  screwed  into  the  upper  ends  of  the  studs,  and  the  whole  je  con- 
Btructed  as  described. 

112.  Locomotive  Lamps;  Nelson  J.  Knapp.  Chicago,  Illinois. 

Claim— The  combination  of  the  ellipsoidal  and  paruboloidal  reflectors  and  burner,  arranged  as  act 
forth. 
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13.  Macuixe  for  Arranging  Pegs  ;  Jesse  Ladd,  Hoi Jerness,  New  Hampshire. 

Claim — A  machine  or  conibitiation,  consisting  of  the  following  devices,  or  their  mechanical  equivalent?, 
viz  :— 1,  The  grooved  cylinder,  furnished  with  a  hopper  or  other  proper  means  of  supplying  it  with  pegs. 
2.  The  guiding  receiver.  3,  One  or  more  advancers,  and  the  operative  mechanism  thereof.  4,  A  device  or 
mechanism  for  discharging  from  the  guiding  receiver  the  refuse  pegs.  5,  The  springs  or  devices  4>r  pic- 
venting  the  discharge  of  the  pegs  from  the  guiding  receiver,  when  they  may  be  disposed  therein  with  their 
butts  in  advance  of  their  points.  6,  The  receiving  spout.  7,  The  peg-carrier;  and  8,  Mechanism  for  ad- 
vancing the  pegs  through  the  said  carrier.  Also,  in  combination  with  the  said  machine,  or  its  hopper  and 
grooved  cylinder,  an  agitator,  or  means  of  shaking  or  agitating  the  mass  of  pegs  in  the  hopper,  or  its  con- 
ductor. Also,  in  combination  with  the  said  machine  or  its  receiving  spout,  the  serrated  bar.  operated  as 
described,  or  mechanism  for  insuring  the  descent  of  the  pegs  within  the  receiving  spout.  Also,  in  combi- 
nation with  the  said  machincor  with  the  receiving  spout  and  peg-carrjer  thereof,  the  device  or  part,  D,  made 
to  operate  in  manner  and  by  means  specified.  Also,  in  combination  with  the  said  machine  or  the  receiving 
spout  thereof,  the  door  and  its  operative  mechanism,  whereby  the  surplus  pegs  may  be  discharged  from  the 
spout  after  it  may  become  sufficiently  supplied  with  pegs.  Also,  in  combination  with  the  said  machine  or 
its  spout,  the  finger,  or  equivalent,  to  be  operated  in  manner  and  by  means  as  described. 

114.  Board  Measurer;  Augustus  Lafcver,  Battlccreek,  Michigan. 

Claim— 1st.  The  employment  or  use  of  the  cone  gears  and  sliding  pinions,  in  connexion  with  an  end- 
less toothed  or  serrated  chain  fitted  within  a  suitable  case,  arranged  with  gearing  and  indexes,  and  with 
or  without  the  arm  and  lever,  lid.  The  arrangement  of  the  yielding  frames  with  the  pinion  and  cone  gear, 
respectively  attached  to  levers  and  racks. 

115.  Dumping  Cart;  John  S.  Lash,  Carlisle,  Pennsylvania. 

Claim — The  employment  or  use  of  the  curved  or  segment  rack  attached  to  the  rod  and  provided  with 
the  ledic  till.-  iiiiiiuii  and  hooks,  arranged  as  set  forth.  Also,  the  rod  provided  with  the  spring,  and  con- 
Tiectid  \'<  III"  -liiUti-  Ml-  pressure  bar  provided  with  the  arm,  the  above  parts  being  applied  to  the  cart,  and 
arran;,'!  <.l  t"  (■;!■  liUf  as  set  forth. 

116.  CniiN- I'LVNTciis;  William  Lees,  Germantown,  Ohio. 

Claim — The  cylinders,  in  combination  with  the  hoppers  with  reference  to  the  feed  bar,  arranged  to 
operate  as  set  forth. 

117.  Piano-fortes  ;  Ferdinand  C.  Lighte,  City  of  New  York. 

Claim — 1st,  The  crystal  reverberator  of  glass,  or  other  material,  applied  helow  or  at  the  back  of  the 
sound-board,  in  combination  with  openings  therein,  as  described.  2d,  The  iusultitors,  applied  between  the 
iron  frame  or  plate,  and  the  rest  plank  and  wooden  blocking  of  the  instrument,  in  such  manner  that  the 
said  frame  or  plate  will  bear  upon  the  plank  and  blocking  only  at  few  points,  as  described. 

118.  Tobacco  Presses;  George  Lindsey  and  Wm.  Cameron,  Petersburgh,  Virginia, 

Claim — A  portable  hydraulic  jack,  or  other  powerful  press,  so  constructed  as  to  be  readily  applied  to 
an  ordinary  or  to  a  series  of  ordinary  screw  presses,  for  the  purpose  d*'scribed.  and  adjustable  as  to  height 
on  the  truck  on  which  it  rests,  in  ctanlpination  with  the  railroad  track,  e,  at  right  angles  with  the  track.  B, 
when  said  press  is  used  for  increasing  the  pressure  of  the  screw  press  and  converting  it  into  a  retaining 
press,  as  described. 

119.  Lock  and  Detector;  John  H.  Lyon,  City  of  New  York. 

Claim — Combining  with  a  padlock,  or  any  lock  provided  with  a  shackle,  a  supplemental  shackle,  ar- 
ranged with  a  lead  or  soft  metal  tube,  so  as  to  he  temporarily  secured  thereby  to  the  lock  ease,  and  admit- 
ting of  being  released  only  by  the  severing  of  the  said  tube,  which  thereby  serves  as  a  detector.  Also, 
forming  the  lock  case  of  two  parts,  with  a  division  plate  between,  whereby  the  construction  of  the  lock  is 
rendered  extremely  simple,  and  the  invention  enabled  to  be  carried  out  or  produced  at  a  moderate  cost. 

120.  Steering  Apparatus  for  Barges  in  Rivers;  Murdock  Lytle,  Alleghany,  Pennsylvania. 

Claim — The  application  of  a  wheel  to  the  bow  of  a  barge,  so  that  said  wheel  shall  revolve  at  right  angles 
to  the  direction  of  the  barge,  in  combination  with  an  apparatus  fur  operating  said  whet- 1  by  the  power  of  the 
propelling  boat. 

121.  Seeding  Machines:  Jacob  Maize,  Wooster,  Ohio. 

Claim — The  adjustable  cultivators  provided  with  the  arms,  guides,  and  the  adjustable  juinted  harrow, 
arranged  as  described,  and  acting  conjointly  with  the  seeding  apparatus,  in  the  manner  set  forth. 

122.  Dovetaiuxg  Machine;  W.  A.  McDonald,  Mott  Haven,  New  York. 

Claim — 1st,  The  employment  or  use  of  spiral  saw-cuttere  attached  to  the  rotating  heads  connected  by 
gearing.  2d,  In  combination  with  the  cutters,  the  adjustable  platform.  3d,  The  combination  uf  the  cut- 
ters, platform,  and  gauge,  operated  by  the  screw,  for  the  purpose  set  forth. 

123.  Cultivators;  Edmund  and  Benjamin  Miller,  Rising  Sun,  Indiana. 

Claim — The  combined  arrangement  of  the  guard,  elevated  wing,  curved  horizontally  in  two  directions, 
adjusting  shank,  and  bracket,  operating  in  connexion  with  a  shovel  plough,  iu  the  manner  set  forth. 

124.  Shingle  M.4CHINE;  Henry  Miller,  Grafton,  Virginia. 

Claim— The  manner  of  tilting  the  bed,  by  means  of  the  adjustable  wheel  on  shaft,  actuated  by  tlie 
ratchet  also  on  said  shaft,  the  pawl  oh  the  framing,  spring  attached  to  the  carriage,  and  sjiring  attached  to 
the  framing,  and  acting  on  the  bed,  the  whole  being  arranged  as  set  forth.  Also,  the  arrangement  of  the 
hed  and  rods  attached  to  the  framing,  as  shown,  to  admit  of  the  vertical  adjustment  of  the  bed,  for  the 
purp  se  of  graduating  the  thickness  of  the  shingles. 
125  Cotton  Scrapers;  Jonathan  H.  Mitchell,  Qermantown,  Tennessee. 

Claim — 1st,  The  combination  and  arrangement  of  the  beam,  chair,  mould-board,  and  share,  operating, 
as  set  forth.    2d,  The  atljustable  and  changeable  share,  arranged  and  operating  as  set  forth. 

126.  Corn  Planters;  William  Morrison,  Carlisle,  Pennsylvania. 

Claim — Acorn  planter,  constructed  with  the  mould-boards,  atljuntable  cutters  or  covercrs,  hopper, 
slides,  and  cleareis. 

127.  pLOoans;  William  O'Neill,  Pine  Level,  Alabama. 

Claim — The  lapping  land-sides  of  the  ploughs  stnd  the  bar,  attached  to  the  beam,  as  specified,  in  com- 
bination with  the  bolts,  nuts,  and  braces  describedj  whereby  they  may  be  formed  at  pleasure  into  a  double 
or  hill-side  piougta. 
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128.  Plocghs:  William  O'Xeill,  Pine  Level,  Alabama. 

Claim— The  arrangement  of  the  a4justable  mouM-boards,  attached  to  tlie  share  by  bolt^,  and  con- 
structed as  described,  with  bmces,  stock,  and  share,  and  point. 

129.  Lamps;  George  T.  Parkhurst,  Baltimore,  Maryland. 

Claim — The  flattened  air  tubes,  bent  at  right  or  other  convenient  angles,  witli  a  slit  or  opening  at  the 
outer  aujjies.  in  combination  with  Hat  wick  tubes,  and  the  combination  of  the  above  parts  with  the  cap  or 
dome,  made  or  operating  as  described. 

130.  Caeruge  Springs;  Stephen  B.  Peet,  City  of  New  York. 

Claim — A  compound  spring,  composed  of  a  combination  of  an  elliptic  leaf  or  leaves  and  a  volute  coil. 

131.  Sacsage-stcffer;  John  G.  Perry,  Kingston,  Rhode  Island. 

Claim— Combining  the  cylinders,  having  a  spiral  cavity  or  cavities,  with  the  follower,  as  described. 

132.  Horse  Rakes;  Orris  Pier,  Ludlow,  Vermont. 

Claim — The  combiuation  of  the  adjustable  bar,  i,  lever,  bar,  E,rod8f  rake,  strap,  and  seat,  as  described. 

133.  Boilers  and  Steamers;  Daniel  K.  Prindle,  Bethany,  New  York. 

Claim — The  so  turning  or  fjrming  the  Hunch  of  the  upper  section  that  it  will  contain  water  to  prevent 
the  tire  from  burning  the  packing  beueath  the  flanches. 
131.  Seeding  Machines;  S,  G.  Randall,  New  Braiatree,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  series  of  plate  wheels,  seed  boxes,  and  horizontal  bar, 
so  that  as  the  bar  is  drawn  along,  the  plate  wheels  shall  assume  an  oblique  position. 
135.  Skiving  Macuines;  J.  A.  &»fford,  Winchester,  M;ts3.,  and  John  W.  Chase,  North  Weare,  N.  U. 

Claim— 1st,  Hanging  the  gauge  roll  in  vibrating  frames,  in  combination  with  the  spring  and  retaining 
spring-catch,  and  adjustiibie  stojis,  arranged  as  specified.    2d,  The  over-lapping  knife,  in  combination  with 
the  adjustable  spring  apron,  arranged  as  specified. 
130.  Cabriage-tops;  Fi-ancis  C.  Shaffer.  Brooklyn,  New  York. 

Claim — The  arrangement  and  combination  with  the  curtains,  of  the  hooks,  guides,  and  supporters,  so 
that  the  curt  lins  may  Iw  keptstretched,and  be  readily  lowered  or  raised  and  secured  overhead,  within  tho 
carriage  at  any  desired  poiut- 

137.  Spirit  Level;  Th:iddeus  S.  Scoville,  Rocbt»ster,  New  York. 

Claim — Employing  a  single  transparent  cell  or  cistern  of  spirits,  or  other  fluids,  in  combination  with 
the  scile  aud  rectangular  st-jck,  in  such  a  manner  that  the  surface  line  of  the  liq^uid  shall  indicate  both 
the  horizontal  aud  perpendicular,  with  the  intermediate  degrees. 

138.  Seeding  Machines;  Harvey  Sloan,  Franklin,  Indiana. 

Claim — 1st,  The  arraugL'meut  of  shanks,  drag-bars,  levers,  bar,  rest,  and  support,  combined  and  ope- 
rating as  specified.    2d,  In  connexion  with  the  subject  of  the  tiri>t  claim,  the  arrangement  of  rollers,  seed 
bo.Kes,  and  slides,  constructed  its  specified. 
1311.  Railroad  Car  SE-iis;  C.  A.  Smith,  Piermont,  New  York. 

Claim — 1st,  The  arrangement  of  the  back  and  bottom  of  a  car  seat,  po  that  when  the  seat  is  adjusted  t-j 
an  inclined  posiliuu  b<jlh  parts  to  move  together  on  the  same  pivot  on  which  the  back  moves,  independent 
of  the  bottom,  when  the  scat  is  reversed.  2J,  The  spring  catch,  notched  arc,  bottom,  aud  back,  arranged 
as  described. 

140.  Cotton  Seed  Planters:  P.  M.Smith  and  T.  T.  Collier,  Lavcmia,  Texas. 

Claim — The  arrangement  and  combination  of  the  'Wheels,  axle,  crank,  pulley,  slide,  agitator,  fender-bar, 
plough-share,  and  scraper,  as  described. 

141.  TmMBLE:  James  C.  R.  Steirly,  Brooklyn,  New  York. 

Claim — The  combination  of  the  thimble  and  cutter,  in  the  manner  set  forth. 

142.  Cooking  Stoves;  I»avid  Stuart,  Philadelphia,  Pennsylvania. 

Claim — Combining  with  the  hollow  cross-piece  the  distributor,  arranged  as  set  forth. 

143.  Folding  Chair;  J.  H.  Swan,  City  of  New  York. 

Claim — 1st,  The  arrangement  of  the  back,  s-at.and  arms,  so  that  the  back  and  seat,  when  occupied,  will 
lie  nearly  counterpoised,  and  the  anus  moved  with  th.-  s^at  and  back.  2d.  In  combination  with  the  back, seat, 
and  arms,  the  curved  legs,  armng  -d  so  as  to  admit  of  being  completely  folded. 

144.  CniniN;  James  Taylor,  Rushville,  Illinois. 

Claim — The  jwculiar  construction  and  arrangement  of  perforated  brake-s  and  auxiliary  reflectors,  in 
combination  with  a  dasher,  having  its  bliides  flattened  out  gradually  from  ne;ir  the  shaft  to  their  ends. 
14o.  Machinery  for  Forminc  Hat  Bodies;  James  S.  Taylor,  Danbury,  Connecticut. 

Claim— The  combination  of  the  two  perforated  cones  and  exhaust,  with  one  picker  and  feed  arrangement, 
BO  arranged  that  the  current  of  impelled  fur  is  alternately  shifted  from  the  tip  of  one  cone  iicross  on  to  the 
tip  of  the  other,  in  such  a  manner  as  to  give  the  required  proportiuns  in  forming  a  perfect  hat  body. 

146.  Washing  Machine;  George  W.  ToUmrst,  Liverpool,  Ohio. 

Claim— The  inside  bottom  box  constructed  air-tight,  so  that  when  the  pressure  of  the  upper  rubber  is 
removed  it  will  flo  tt,  aud  expose  the  clothes  to  be  handled. 

147.  Seeding  Machines;  M.  L.  Tourtelett,  Neshonoc,  M'isconsin. 

Claim— The  combination  and  arrangement  of  the  l.'vers,  connected  by  the  traverse  rod,  the  cam.  and 
th^  slides,  for  joint  operation. 

148.  Htgrometer;  Louis  S.  rilmann,  Nashville,  Tennessee, 

Claim — The  combination  of  the  capsule  and  naturally  spiral  tail-like  appendage  of  either  of  the  plants 
specified,  with  an  index  ur  dial,  or  their  equivalents,  substantially  as  described,  to  constitute  a  hygrometer. 
119.  Machine  for  Weighing  Grain,  ic;  Johu  Van  llorne,  Maguulia,  Illinois. 

Claim — Weighing,  by  means  of  a  round  ball  or  self-acting  weigh  r,  operating  in  a  concave  beam,  or 
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Imlfincp  nntl  blorka,  and  spiral  spring",  working  in  tho  Iwttom  of  the  bp  im  by  m'-atis  of  the  _ 
weigh  liifft-rent  weights  or  dnitta,  H,  and  board,  combined,  for  the  purposes  set  fortli. 

150.  Machines  for  Raking  and  Loading  Hay  ;  Thomas  J.  Walhice,  Cameron,  Illinois. 

Claim — 1st,  A  hay-raker  and  loader,  arranged  and  combined  together  aa  described.  2d.  The  combination 
of  the  inclined  part,  a,  with  its  pivot,  with  tho  part,  a,  of  the  main  fr.ime  and  slot,  as  set  furth.  , 

151.  Carpesters'  Rule;  Uamlin  Whitmore  and  David  M.  Smith,  Springfield,  Vermont. 

Claim— The  spiral  springs  applied  to  the  pintle  of  the  joint,  in  combination  with  the  elastic  bearings  uf 
the  plates  provided  with  notches  and  projections,  aa  set  forth. 
152-  Corn  Planters;  Charles  Whitaker,  Davenport,  Iowa. 

Claim — The  arransiement  of  the  seed  boxes  or  receptacles,  slides,  stationary  plates,  and  movable  plate, 
with  thu  arms  and  weights  attached. 

153.  Grates;  J.  S.  Williams,  St.  Louis,  Missouri. 

Claim — The  combination  of  the  stove  grate  having  register  plates  and  valves  which  admit  unhcated  jiir 
from  the  room  at  all  times,  through  the  bottom  of  said  plates,  but  control  the  flow  of  heated  air  into  the  roum 
with  the  ordinary  fire-place,  when  the  latter  is  separated  from  the  fluii  above  by  a  simple  fire-hoard. 

154.  Plouqiis;  W.  B.  Williams,  Warrenton,  North  Carolina. 

Claim — 1st,  The  combination  of  screw-bolts,  nut  in  beam,  standard,  cnff,  and  slotted  brace,  to  rognlat-.' 
the  depth  of  ploughing.    2d,  And  in  combination  with  the  above,  the  curved  arm  fur  coUecliug  weeds. 

155.  Ploughs;  W.  B.  AVilliams,  Warrenton,  North  Carolina. 

Claim — The  combination  of  standards,  plate,  and  obliciue  wings,  with  share. 

156.  Converting  Rotary  into  Reciprocating  Rectilinear  Motion;  Albert  Bronghton,  Malone,  \ew  York. 
Claim — The  combination  of  the  divided  journal-box,  containing  two  bearings,  and  closed  by  springe,  g  r;, 

and  the  spring,  i,  or  toothed  plate,  with  tho  vibrating  pinion  shaft. 

157.  Cover  for  Stove  Plates;  J.  II.  Gould,  Alliance,  Assignor  to  self  and  E.  A.  Hartshorn,  Mount  Unitm, 

Ohio. 

Claim— The  self-erecting  handle,  in  combination  with  weights,  arranged  essentially  as  set  forth. 
168.  Brick  IMAcnixEs:  Jamns  A.  llamer,  Reading,  and  Norris  IMnris,  KimliertoiJ,  Pennsylvania. 

Chiiin  I  ;.  Th.  r  .ini  I  ,  .il..ii  nf  thcbladea  and  r-.l-uiiii  il,.  ■^,l^>■^  :,.,.]  -jn  .,1.  ;iiTange<l  as  s^-t  forrh. 
2d,  Tli-'--i'    '■    '    ■■'  ■'     ■■    I'.-  ni.le  cover  with  spii:il  .nnl    !;.■      .    -  ..    !.■     ,    ,■■  i    jvlii'ving  or  incr.-;i- 

iug  th''  I  I         I     'I;   -,  I  ,      I  the  moulds,    ud,  Tli      mi     i  .  ;liiiig-|iicce  with  tin- 

hingcd\.M  !■  -;' !■;  ■■  'hm,  pi- ce,  as  aet  furth.    4tli.  I'in\  ,,i,:,-  ih    Inm^.-i 't])Mi--i.ii.'ce  with  the  s!..t 

apd  tube,  in  ><.(  forth. 

159.  Calendar  Clocks;  S.  P.  La  Due,  Assignor  to  Thomas  S.  La  Due,  Rockford,  Iowa. 

Claim— 1st,  The  arran:::Piii*'nt  and  cnmbination  of  the  wheels  and  the  ring,  the  fiices  of  which  are  marktl 
with  till'  I'li'p'T  fi^iir  ^  :iti'l  l-n 'v  ^  •  th  tt  they  indicate  the  Pi-cmn!*,  th''  Mrinnto^j.  the  hours,  and  the  days  ><i 

till   \MiK  ,    ii  i:i      'h        I     * !;    \- )i'-el  in  such  a  uiaiiiH  i  th 't  \:      r\   ^  tlie  double  purpose  of  actnai- 

111- 111.'  !■■ -M, I     ,.    !         .,.|  I'      1,. .NTS  of  the  day,    y.l.   I' :i.  m-   i '      ■  - 

tin-  i1m\  iii,-i  \^  !.■  ■  1-  i"  .iiMM  ...    I  i..   -■      ,i.i^  and  miuutL'S  by  a  i-'uii:i,,ii..u-   i 

ItiO.  Straw  Cotters;  Joseph  B.  Okey,  Assignor  to  self  and  Wm.  U.  Ilendrick,  Indianapolis,  Indiana, 

Claim — 1st.  The  combination  of  sliding  bar,  constincted  as  set  forth,  with  yoke  and  vibrating  bottom. 
2d,  The  combination  of  cams  with  lever,  constructed  and  used  as  describ.-d. 

161.  Breech-lo aping  Fire  Arms;  Joseph  Rider,  Newark,  Ohio,  Assignor  to  self  and  E.  Remington  &  Son^, 

Ilion,  New  York, 
Claim— The  combination  of  the  movable  breech-pin  and  the  CAp  tube  applied  to  a  pistol,  as  descrilc^d. 
And.  in  combination  with  a  hammer  of  the  form  describt^d,  I  claim  the  arrangement  of  tho  main  spring  and 
li  igger,  relatively  to  each  other,  to  the  hammer,  and  to  the  stock  and  barrel,  as  described. 

162.  Sewing  Machines;  Joseph  C.  Silveyj  New  Orleans,  Assignor  to  Thomas  J.  Dobyus,  St.  Helena  Parish, 

Louisiana. 
Claim — Ist,  Operating  tho  needle-arm  by  means  of  a  grooved  eccentric  and  a  pin  on  the  needle-ann,  ar- 
ranged in  the  manner  described.  2d,  The  construction  or  arrangement  of  the  portion  of  the  feod-plate  or 
tablo  through  which  the  needle  and  the  feeding-dog  work,  to  form  an  inclined  plane  relatively  to  tho  direc- 
tion of  the  movement  of  the  feeding-dog.  3d,  The  combination  of  springs,  applied  in  the  manner  describnl, 
to  effect  the  tightening  of  tlie  stitch,  and  otherwise  control  tho  thread  between  the  perforating  needle  and  its 
spool,  by  the  automatic  operation  explained. 

163.  Apparatus  for  Feedixc  Pegs;  Scth  D.  Tripp,  Assignor  to  Be4f  and  Luther  Hill,  Stoneham,  Maes. 
Claim— Isl,  ■\Vii. .Ill)-  n|    lii    .  l.in,     i  ,-iripof  pegs  with  the  ribbon,  so  that  as  the  ribbon  is  wound  off  by 

the  movement  ulih    mm   >    m1  ,,,      ,,ii  be  fed  up  in  the  manner  set  forth.    2d,  Hanging  the  spool  on  a 

vibrating  arm,  SM  il   I  ■■<    '•\  may  follow  the  motions  of  the  swinging  gate  or  part  of  the  peg- 

ging machine,  tir  w  In.  h  lli-  ;i  ..i;    )i  i     ;(ll  l.IicJ. 

164.  Scales;  Andrew  TurnbiiU,  W«.-st  Meridcn,  Assignor  to  self  and  James  B.  Frary,  Meriden,  Connecticut. 
Claim— 1st,  The  combination  of  the  beam  lever  v  ith  scoop  platform  attached,  with  the  spring,  rack,  ad- 
justable or  fixed  pinion,  with  ind^x  or  indexes  attached  to  its  arbor,  and  traversing  over  a  graduated  pUUe  oi 
plates.  2d,  Attaclnng  or  suspendinj  I- --  .-iv  fli.- nuk  to  the  beam  lever,  by  means  of  a  pivot,  and  haviuga 
spring  acting  on  said  rack  in  order  f  t  ;  ''^  -  n- in  gear  with  tho  pinion.  3d.  Attaching  the  Kiwer  tnd 
of  the  spring  to  the  traverse  bar  b.\  i.  ,:  i  il  mw  and  nut,  in  order  to  regulate  the  tension  of  the  spriuj^ 
and  preserve  its  uuilormity.  -ith.  iu  ml  ,i,.iii  m  v.  Itli  the  beam  lover,  spring,  and  indexes,  connected  witli 
the  beam  lever,  the  stop,  on  the  aib>i,  lui  Ui*;  piu|io.Mjs  specified, 

165.  Clotiies  Dryer;  0.  H.  Waters,  Baltimore,  Maryland,  Assignor  to  Alfred  Hunter,  Washington  City.  D.  C. 
Claim— The  combination  and  arrangement  of  the  adjustable  grooved  post,  its  radial  arms,  and  box,  h,  wj;h 

box,  A,  cylindiT,  and  protector,  constructed  in  the  manner  set  forth. 

166.  Lamps;  Lewis  White,  Hartford,  Connfcticut,  Assignor  to  self  and  Daniel  McLaughlin,  City  of  N.  York. 
Claim— The  application  and  arrangement  of  the  operating  gears,  when  placed  in  the  manner  described. 

Also,  the  movable  flaps,  lu  the  manner  described. 
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167.  Pl\sztvricm;  Lemuel  Allen,  Pekin,  IlItDois. 

Claim — Tlie  representaTioQ  of  the  plan  ;ts  find  their  orbits  puspendcd  on  a  di.imptric  rod,  and  capalde  of 
rotatinR  on  said  rod,  wiiliin  a  broad  belt  which  repres'-nta  tlie  zodiiic.    Alst»,  the  arrangement  of  devices  by 
which  the  earth  may  he  adjusted  to  represent  its  lelative  position  to  the  gun,  and  to  the  plane  of  its  orbit,  at 
liny  I'OiUt  tliert-of,  in  the  manner  set  foith. 
108.  SuDB  Valves  ix  Steam  Engises  ;  Astl.-y  C.  Ancona,  Reading,  Pennsylvania. 

Claim — The  corru;^ted  valve  seat,  in  combination  with  the  cavities  in  the  face  of  the  valve,  snbstan- 
tially  the  sam*^  as  set  forth. 

169.  Grais  Separators;  P.  J.  Ankncy  and  Danitl  McGreevy.  New  T/Cxington,  Ohio. 

Claim — 1st,  The  o^illating  hopper  or  trongh.K  as constrncted.  in  combination  with  the  revolving  screen, 
operating  jttintly.  as  described.  2d.  The  combination  of  the  screen,  and  trough,  and  hopper,  b,  with  the  ad- 
justable iiojipiT  or  trough,  h,  and  the  spout,  with  gauge,  cut-off,  and  valve,  as  described. 

170.  MoRTisisa  Machises;  W.  R.  Axe,  BJoit.  Wi 


Claim — ^The  gauge  plate  and  slides,  iu  combination  with  the  reciprocating  table  and  adjustable  table, ; 
ranged  in  the  mauner  set  forth.  ' 


171.  Steam  ENGDfES ;  Horace  Bertholet,  R'^ding,  Pennsylvania. 

Claim — The  p.^culiar  arrangement  of  the  bar  in  the  slutted  valve  stem,  and  the  connexion  of  the  arms 
with  the  cylinder  cocks. 

172.  Changeable  Stencil:  Jonathan  Bigelow.  Brighton,  Mass.achn setts. 

Claim — The  character  pla^e  formed  at  its  ends,  as  described,  whether  the  same  be  swaged  at  one  edge  or 
not.    Also,  the  stencil  formed  by  the  combination  of  said  diameter  plates,  and  a  frame  or  frames  or  clamps. 

173.  Mancfactcre  of  TniUBLES;  Peter  S.  Bishop,  Smithficld.  Rhode  Island. 

Claim — A  tliimble  made  from  plated  or  overlaid  metal,  either  ia  the  common  form  with  fluted  sides,  or 
with  sides  in  the  form  uf  a  regular  geometrical  figure. 
17i.  "Washing  Machine  ;  Alpheus  Bissell,  Berlin,  Wisconsin, 

Claim — The  arranjrement  of  the  fiilse  bottom,  cords,  pulleys,  platform,  and  cam  chack.  with  the  frame, 
provided  with  corrugated  rubbers,  with  rollers,  and  wlh  levers,  said  frame  being  operated  by  means  of  cranks. 

175.  Grain  Sepirators;  J.  L.  Booth.  Cu\ahog.\  Falls,  Ohio. 

Oaim — ^The  inclined  zigzag  screens,  and  boxes,  and  troughs,  having  a  shake  motfcn  given  them,  and  used 
in  connexion  with  the  revolving  fan  and  spout. 

176.  S.u>DL£-TREES ;  J.  U.  Boyd,  Baltimore,  Maryland. 

Claim — The  employment  of  the  duuble  head  or  gullet  plates,  c  and  D.  when  the  front  head  or  gullet,  D, 
Is  connected  to  the  bo'iy  of  the  tree  by  means  of  springs,  in  smh  niaum  r  that  when  the  straiuiug  web  is at- 
t^tched  to  said  head  and  to  the  back  of  the  tree,  a  spring  seat  will  be  formed. 

177.  SiEAM-PEESstniE  Indicator,  or  Alarm;  Samuel  W.  Brown,  Lowell,  M.issachusetts. 

Claim — Tlie  arrangement  and  combination  of  cylinder,  rod.  tube,  and  valve  with  each  other,  in  the  man- 
ner described,  for  indicating  or  giving  the  alarm  w^ith  steam  from  the  same  or  contiguous  chamber, 

178.  Sash-fastener:  Morgan  Chittenden,  Panbury,  Connecticut. 

Claim — The  c<imbinatinn  of  a  T-shaped  wedge  with  a  bolt  c<»se,  having  an  opening  corresponding  thereto, 
whereby  the  two  sashes  are  uniformly  aud  closely  secured  together. 

179.  Htdraclic  Presses  ;  M.  U.  Clark,  Danville,  Virginia. 

Claim — 1st,  Thp  arrangement  of  the  water  reservoir,  force-pump  or  pumps,  main  supply  pipe,  branches, 
stop-cocks,  and  a  series  of  hydraulic  presses,  for  united  operation.  2d.  Arranging  a  leather  packing-ring  oh 
a  disc  which  is  divided  radially  into  a  series  of  parts,  and  fitted  Inos  ly  on  a  conical  extension  of  the  piston, 
and  held  iu  contact  with  said  extension  by  means  of  an  undivided  disc  which  is  suspended  loosely  so  as  to 
liave  vertical  play  on  a  screw  or  head  pin  of  the  piston. 

180.  Apple-parer;  Richardson  T.  Clark,  Johnstown,  New  Tork. 

Claim — ^Tlie  combination  and  arrangement  of  the  paring-kn:fe,  lever,  spring,  r,  cord,  clutch  drum,  and 
spring,  u,  with  shaft  baud,  and  pulleys,  and  wheels,  aud  appk*  fork. 

181.  Stoppers  for  Preserve  Cans;  V.  P.  Corbett,  Washington  City,  D.  C. 

Claim — The  arrangemf^nt  of  the  plate,  screw,  conical  nut,  and  disc,  composed  of  two  or  more  sections, 
when  the  same  are  used  in  connexion  with  an  elastic  band  or  rim. 


182.  Apparatus  for  Reefing  Sails;  George  B.  Cornish,  City  of  New  York. 

Claim — Constructing  the  slip  bands  in  one  piece  with  four  flanches,  a  a  a'  a',  the  spaces  between  a  a  and 
n'  a'  serving  as  slip  bands,  and  the  central  space  between  flanches,  a  a',  serving  as  a  band  on  which  the  reef 
])ennant  is  wound,  said  flanches  ser\"iDg  to  prevent  any  lateral  movement  of  the  yard,  and  also  to  prevent  the 
rp<ef  pennant  from  coming  in  contact  with,  and  being  injured  by,  the  quarter  bands. 

183.  Steadying  Logs  in  S.vw-mills;  Riley  Doty,  Cardington,  Ohio. 

Claim — Tlie  employment  of  the  adjustible  frames,  proWdcd  with  journal  liearings  and  with  rollers,  the 
same  !»eing  operated  in  one  direction  by  means  of  the  bead  and  tail  blocks, and  in  the  other  direction  by  means 
of  a  cord  and  weight,  one  of  said  frames  being  stationed  as  described,  by  a  spring  provided  with  a  shoulder 
and  an  incline  plane. 
IM.  Lamps  ;  John  L.  Drake,  Cincinnati,  Ohio. 

Claim — The  employnu  nt  or  use  of  the  disc  applied  to  the  wick  tube,  and  \i3(^  in  connexion  with  the  cap, 
and  arranged  relatively  with  it, 
1S5.  Derricks;  Eugeue  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — The  combination  of  the  toggles  and  right  and  left  screw  boom,  when  the  latter  has  its  fulcrum 
movable  with  the  pull-ys,  in  the  manner  described. 
186.  Coffee-pots;  Oliver  T.  Eddy,  Philadelphia,  Pennsylvania. 

Claim — The  annular  cone-shaped  deflecting  plate  resting  on  the  bottom  of  the  pot,  and  arranged  in  re- 
spect to  the  tube  and  perforated  plate,  as  set  forth. 
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187.  Electro-m.vcnetic  Steam  Boiler  Gauge;  Moses  G.  Furmcr,  Saleiii,  Maesachusetts. 

Claim— The  combination  of  un  indicator,  an  electric  circuit  or  circuits,  one  or  more  circuit-breakors;  with 
a  float,  in  any  manner  substantially  as  described. 
18S.  IIOKSE  Power  Machines;  L.  R.  Faiight,  Atlanta,  Georgia.  ^ 

Claim — The  arrangement  and  combination  of  a  stationary  geared  rim,  movable  rim,  BwppnrtinK  bar  fitted 
in  the  pinions,  c  c,  the  shaft,  G  G,  provided  with  pinions,  F  F,  and  wlieels.  and  the  shaft,  f',  as  set  forth. 
1S9.  Method  of  OpEitATiNO  Crozixg  Knives;  George  Finn,  Oswego,  New  York. 

Claim— .^rranjjing  the  cam  that  works  the  cutter  on  the  bcvpl-wheel.  so  that  it  will  not  occupy  more 
bpnce  on  the  arm  that  caiTies  them  than  that  occupied  by  said  bevel-wheel,  for  the  purpuseof  siuiplifyiug  tbf 
inecltanisQi  and  economizing  space  on  said  arm,  which  is  necessarily  limited  in  length. 
IDO.  RAU-noAi)  (\v.  SrvTS:   Kli  \Vb.'.lpr.  KIniira.  New  York. 

tlaini — 1-t.  'I'll.-  ,iri-:iii  _.iiii!it  ut  liM\-tMinHil  -niii..  ,i  i -.  ,  ii-Immm--.  :im.|  cushioned  scat  backs  of  a  pair  of  car 
Beats,  ill  til-'  III  n.ix'i  r-|.ii  ;ix(!,  w  ini  i-h>  \\  li-ii  ill'-  I  >' 4  h  ini-. .  if  1  lir  -!■  iH  ni'e  turned"  over,  to  fill  np  the  space 
liL'twopii  Tlii'  -  ii  -.  di.'  i-ii  I  i,>iiiii.i:  .■..iihiiir  ,i  in  \\\'-  \u.\  w\\  i .  ■  r  \ , ..  .-.l  .-.n  ns  to  be  readily  removed,  and  then. 
■\\-!v  Ti  ;li.-  1  -.  1  ■    ( ■■  1  ',■  ■:.  :   I  \-  n  i..  Ml  I  !■■■  pi'ii'.'  .iiTiipi. .]  i>v  I  111-  I- 'Mi 'IMS,  the  said  boxes  will  be  closed  up 

!  ;  '     I      I    I     '     :  I     i;     I  :     I      :   > .:  J    t.  I  111  Mihi  I  .1  till  -  ;i(.    2,1,  Xhe  short  open  stationnrypar- 

!■  — Ml-    H,  . .  in'    li.ii  ■■  II  ■   .  i     -1    :  ■■     I.   II  1-    w  III.  Ii.  \\  Im'ii  rli'\  ;i  h  i  I.  m'1  vc  as  hcnd  and  font'boarda,  and  allow 

\  •■-iKi.iii  Ml  II  ;,|.  1  ,111  I  ,1;.  ,^  ■■  -A,.-  I.,  1 1 ,1  J  iii-iii  [iiiji-.  ^itnl  w  Im'ii  l.'uen-d  during  the  day  time.aflTord  more 

J. ■Mill  lu  ilu-  .t]'|»  I  |"'iiiuii  ...I  ill.-  iiu<i>  .'I  |^..^^t■ll^;.■li^.  US  liiv.v  i-ji,»  ibiuuyh  the  aisle  of  the  aif.    Sd.  The  short 
ids.  arranged  lo  operate  aa  described,  and  servL-  as  foot  and  head-boards,  and  allowing  veuti- 
/  the  upper  berth,  in  combination  with  the  upper  berths  and  partitions. 

191.  Furnace  and  Apparatus  foe  Trkating  Pyritous  Ores  ;  John  Pretz.  Aiil;.-!.  California. 

Claim— let,  Tli  ■    li.  !l..^^   >l,ili>.n;iM   (■\  IiimIiI'.  iI-  i  i\  ..Iv,  h-    u^>iin.  iki-I  il-  .  i.-i.nv-    t    i    tlir    :H?tili8Sion  of 

the  pyrites,  and  tli-  ir  1 -li.  ■  mm  ..|  .m  :ni.l  ii  -■  '1  u  ^.^  1.1  ih-  inn;-    ■■■   -'^l,  ..n.    ,  1  ■  1  .1 1...1   \Miii  the  ni- 

fating  cylinder  anil  1'  - .il  ■  ■i-  1  L-  -.inl    '■!,.■; ■.!■  \  .m.l  1  ■■'..!, n    >  \  in  ■.   1  ■  ■    ■!    .111  1  h  v-.tch  other 

through  a  i)ipe.  ariM  II  :■■  .1  m  1 1 -j.  r  i  ii  >  1  In- iniiiin",  :i< -i-i  fui  1  h,  -j.!,'!'!!-  -\-i  mni  \.iii.'ii  K.  i\' .•;  or  cham- 
bers communicating  witli  eadi  other,  witli  the  steam  pipes,  tlie  rotating  cylini]-  r,  and  tlie  exit  pipe. 

192.  Macuixery  for  Warping  Yarn  ;  Richard  Garsed  and  Clayton  Denn,  Philadelphia,  Pennsylvania. 
Chiiiii— l>t.  The  form  of  the  drop  wiro^.  arranged  in  th-  manner  specified.   2d,  The  cylinder,  for  the  pur- 

]u.-    i.f  111  iil.iii-   flio  cuts.    3d,  The  niipli.\  im m   ..t' .1  i i-I-t- 1 ,  1 1  ti-ii  ueted  as  specified,  for  the  purpo-^-e  of 

]    _  -I   I II.     I  ^1    inunber  of  cuts  while  lie'  mn  imi'   i-  I  ^11.     111.  Tin-  employment  of  the  bar  for  the  pnr- 

1-  '  ill.  ihe  leas,  constructed  w  m  li  imi:  r-  Mih.i.;i  iii  m  i-ih  sides.  6th,  The  Combination  of  the 
VI  licit  111-  iii)i>',  tlie  stationarv  honk,  I  in'  m.  i\  :iiilr  hiuti;.  iiini  ill''  inn,  lur  the  purpose  of  forming  the  yarn  into 
links,  constructed  in  ti*  maiuM  r  .1.  -   i  ;i  ■  .|, 

193.  Churn;  Samuel  Gis.^in.  i     \i'     i  i:       Ivnnsylvania. 

Claim— The  arrangini  n    ;;    ii.  ..iMe  frame  of  the  oacillnting  churns,  furnished  with  dashers  and 

wings,  in  combinatijn  Mith  u.^  ii_\u;\  .i;-  ^h;ift  armed  with  wings,  arranged  as  described. 
19i.  Galvanic  Battery;  Eugene  Grenet,  Jr.,  Paris,  France. 

Claim — 1st.  The  method  of  agitating  the  exciting  liquid  of  a  galvanic  battery  by  forcing  a  current  of  air 
thrmigh  it,  in  the  manner  set  forth.  2d,  Arranging  and  constructing  the  zinc  and  charcoal  elements,  in  com- 
bination with  the  exciting  fluid,  in  the  manner  described,  whereby  they  may  be  operated,  the  one  by  the 
other.  3d,  Forming  the  charcoal  elements  by  pressing  into  or  on  to  the  surface  of  plates  of  lead,  when  yet 
in  a  semi-liquid  state,  small  pieces  of  charcoal,  in  the  manner  described. 

195.  Gauge  and  Box  for  Casting  Journals  in  Soft  Metals;  C.  W.  Griffith,  Dayton,  Ohio. 

Claim — In  combination  with  a  ,hollow  bo.\.  a  loose  removable  gauge  or  centering  plate,  fitted  and  fnstened 
to,  or  held  against  Ihe  box,  so  as  to  hold  tlie  shaft  in  its  proper  position  in  the  box,  and  at  the  same  time  re- 
tain or  prevent  the  melted  metal  that  is  poured  into  the  hollow  box,  to  form  a  box  around  the  shaft,  from  run- 
ning out. 

196.  Apparatus  for  Cooling  Liquids;  Valentine  Hall,  City  of  New  York. 

Claim— The  employment  or  use  of  one  or  more  receivers  placed  within  a  tank.  an<l  connected  with  the 
barrel  or  cask  by  itH:iii-.  .tf  ;i  -inbnri.  mul  with  a  ]niinp  within  or  at  the  outer  side  of  the  tank,  for  the  pur- 
pose set  forth.  .\1  ■  i  ;.  i  ;  i  n  i  i  iiiti|.  w  iih  one  or  more  receivers,  connected  tugeiher  and  made  to  commu- 
nicate wiih  eacii  "i  i  ,  ]  w  tn  n  -nd  jiarts  are  submerged  within  a  tank,  and  made  to  communicate 
\rith  a  cask  or  b;ii  i.  I.     \  i      i;       i  n  >i.lii[i  extending  over  the  top  of  the  tank. 

197.  Lamps;  Ilalvui  lliilvuisun,  ('amlaidiie,  Massachusetts. 

Claim— 1st,  The  employment  or  use  of  the  valve  in  connexion  with  the  wick  tubes,  for  the  pui-pose  of 
regulating  the  supply  of  air  to  the  interior  of,  or  between  two  planes  of  the  wick.  2d,  The  arrangement  of 
the  shaft  and  their  wheels,  so  that  the  wheels  on  one  shaft  may  gear  into  those  on  the  other,  for  the  purpose 
of  raising  and  lowering  the  wicke  simultaneously  by  the  turning  of  one  shaft. 

198.  Trolling-bait  for  Catching  Fish  ;  Riley  Haskell,  Painesville,  Ohio. 

Claim — Ist,  Constructing  the  body  of  «n  artificial  representation  of  a  natural  fisli  in  two  detiiched  parts, 
to  be  used  in  combination — one  portion  thereof  revolving,  and  the  other  remaining  fixed  or  stationary,  both 
portions  being  on  one  shaft.  2d,  In  cofi'nexiou  with  my  first  claim,  filling  the  upper  part  of  said  fixed  por- 
tion with  a  light  substance,  and  weighting  the  lower  part  thereof,  for  the  purpose  of  keeping  the  said  fixed 
portion  vertical  in  the  water. 

199.  Tailors'  Shears;  Rochus  Ileinsich,  Newark,  New  Jersey. 

Claim — Constructing  the  lower  bow  with  its  upper  portion  widened,  and  with  the  projection  thereon,  so 
as  to  form  a  bearing  for  the  fore-finger  within  the  bow. 

200.  Variable  Exhaust  for  Steam  Engines;  W.  M.  Hurlbert,  Northfield.  Vermont. 

Claim — Applying  the  slides  to  operate  in  elbows  or  inverted  L-shaped  nozzles,  arranged  as  described. 

[This  invention  consists  in  making  the  upper  ends  or  nozzles  of  the  blast  pipes  each  in  the  form  of  an 
elbow  or  the  inverted  letter  L,  and  fitting  the  regulating  slides  to  the  horizontal  portions  of  the  elbows,  so 
that  both  can  be  a^"uBted  eimultaneoualy  by  right  and  left-handed  screws  ou  the  si»me  shall,  thereby  prov  iding 
yery  conveniently  for  the  variation  of  the  area  of  the  openings.] 


American  Patents  tvhich  issued  in  September,  1859.         377 

201.  Steasi-trap;  E.  T.  Jenkins  and  F.  B.  Polley,  "^VilHamsbnrgh,  Xew  York. 

Claim— The  round  pipe,  iu  cumbination  with  the  valve  seat,  valve,  ring,  opening,  and  float,  arranged  in 
the  manner  described. 

202.  Boilers;  Christian  Kicffer,  Lancaster,  Pennsylvania. 

Claim— The  construction  of  the  extension  and  perforated  steam-pipe,  with  the  extension  hot  air  flue,  with 
the  pan,  with  pipes,  1 1,  and  perforated  pipe,  K,  arranged  as  described. 

203.  BoxG-HOLE  Borer  and  Reamee;  Josiah  Kirby,  Cincinnati,  Ohio. 

Claim — The  conical -shaped  stock,  when  made  with  a  throat  cut  through  from  the  edge  of  the  bit  on  one 
side,  to  the  opposite  side  of  the  stock,  so  that  the  shavings  are  made  to  pass  through  the  stock  and  out  on  the 
opposite  side.    Also,  the  combination  of  the  auger  hit  with  reamer,  made  in  the  manner  described. 

204.  Seed  Planters;  Levi  L.  Lancaster,  Rocky  Mount,  North  Carolina. 

Claim— The  frame,  wheels,  hopper,  cylinder,  pockets  or  depressions,  can-ying  tube,  furrow-opener,  coul- 
ter, leveler,  and  bottom,  arranged  as  described. 

205.  Thermometric  Regolatoh  for  Heating  Apparatus;  Lewis 'W.  Leeds  and  Calvert  Vaux,  City  of  New 

York. 
Claim — So  applying  the  vessel,  which  we  have  termed  the  secondary  heater,  containing  the  fluid  to  act 
upon  the  piston,  or  its  equivalent,  in  combination  with  the  primary  heater,  and  so  applying  the  piston,  or  its 
equivalent,  in  combination  with  said  secondary  heater  and  with  the  regulating  valve,  that  the  secondary 
]ieater  is  exposed  at  the  same  time  to  the  heating  influence  of  the  primary  heater  and  the  cooling  influence 
of  the  incoming  cold  air,  and  the  fluid  contained  therein  is,  by  its  expansion  and  contraction,  made  to  control 
the  admission  of  the  steum  or  other  heating  agent,  and  cause  the  supply  of  such  agent  to  the  heater  to  vary 
inversely  with  variations  in  the  atmospheric  temperature. 

206.  Approach-opexisg  Gate;  Julius  S.  Lloyd,  Philadelphia.  Pennsylvania. 

Claim — Operating  the  angular  bar  by  means  of  the  carriage,  with  its  pulleys  and  guard,  in  combination 
with  llie  proj'-cting  arm  of  the  rod,  and  the  cranked  and  weighted  rods,  and  the  respective  cords  or  chains, 
arranged  as  set  forth. 

207.  AVater  Indicator  for  Steam  Boilers:  George  Lutz,  Logan,  Ohio. 

Claim — 1st,  Operating  auricular  and  visual  alarms,  either  severally  or  conjointly,  at  will,  by  mechanism 
puch  as  is  descrilted.  2d.  The  combined  index  and  tripping  levers,  arranged  in  the  manner  set  forth.  3<.i. 
The  combination  of  the  tripping  levers,  balance  lever,  and  bifurcated  rocking  lever,  as  described.  4th,  The 
combination  of  the  catch  and  dogs,  arranged  as  set  forth.  5th,  The  combination  uf  the  bent  lever,  thumb- 
screw, and  slotted  bracket,  as  described. 

208.  Method  of  Making  Soap  ;  Augustus  Miller,  Grafton,  Ohio. 

Claim — Soap  manufactured  from  the  herein-named  ingredients  and  chemicals,  when  the  same  are  com- 
pounded  in  the  manner  specified. 

209.  Iron  Spoons;  G.  I.  Mix,  Wallingford.  Connecticut. 

Claim — 1st,  The  method,  substantially  as  described,  of  making  the  handles  of  iron  spoons.  2d,  Forming 
a  tongue  upon  the  buwl  blank,  and  a  corresponding  recess  or  Julet  upon  the  haudle,  or  vice-versa. 

210.  Carpet  fastener;  George  G.  Noyes,  Worcester,  Massachusetts. 
Cla 

aclie. 

211.  Railro.vd  Ch-MRs;  "W.  A.  Nugent,  Susquehanna  Depot,  Pennsylvania. 

Claim — The  shell  or  body  with  the  cam  jars  and  the  chair,  arranged  as  specified. 

212.  IIorizoxtal  Water-wheel;  John  K.  O'Neil,  Kingston,  New  York. 

Claim — The  arrangement  of  the  guide  partitions,  cylinders,  wheels,  and  wheels  or  buckets,  in  the  man- 
ner specified. 

213.  Composition  for  Tanning;  Thomas  S.  Page,  Milan,  Ohio. 

Claim — A  liquor  composed  of  terra  japonica,  sulphate  of  alumina  and  potissa,  muriate  of  soda,  nitrate  of 
potash,  aud  sulphate  of  soda,  when  combined  in  the  proportions  described. 

214.  Boring  and  Mortising  Machine;  Collin  G.  Pollock.  Cincinnati,  Ohio. 

Claim — The  arrangement  and  combination  of  the  bar  on  the  arbor,  projection  on  the  upright  lever,  con- 
nected with  the  arbor  by  the  kuuckle-joint,  and  the  bevel  gear,  for  joint  operation. 

215.  Teeding  PAPta  to  and  from  Printing  Presses  ;  Charles  Potter,  Jr.,  aud  C.  B.  Cottrell,  Westerly,  Rhode 

Island. 
Cliiim — The  securing  of  the  registering  points  firmly  to  a  fixed  portion  of  the  machine,  and  releasing  the 
pa])er  therefrom  at  the  proper  time  by  elevating  the  adjacent  surface.  Aiso.  depositing  each  sheet  face  UI^- 
wards  on  the  pile,  by  carrying  it  between  a.  vibrating  series  of  tapes,  opemted  in  the  manuer  set  forth.  Also, 
the  arraiig-nu'tit  of  tlie  cylinders  and  the  series  of  tapes,  or  their  respective  equivalents,  in  the  vibrating 
frame,  which  vibnites  on  tlie  shaft  as  a  centre,  and  receives  its  proper  vibratory  motion  from  the  hook,  or  it3 
©quiviileiit,  whfieby  tlie  frame  may  be  readily  unhooked  and  swung  out  of  the  way  to  allow  access  to  the  bed 
of  the  press  without  deranging  or  disturbing  any  of  the  mechanism. 

216.  Burners  for  Yapor  Lamps;  William  H.  Racey,  City  of  New  York. 

Claim— The  burner  and  curved  rods,  one  or  more,  in  combiuatioa  with  one  or  more  deflecting  caps  and 
draft  tube,  arranged  us  set  forth. 

217.  Insect  Powder-bloweb;  Peter  Roynard,  City  of  New  York,  and  Tictor  Yarin,  Brooklyn,  New  York. 
Claim — The  divisions  in  the  powder-chamber  to  insure  the  powder  being  in  a  position  to  be  acted  on  by 

the  air  blown  through  the  pei-furated  diaphragm.    And  in  combination  with  said  powder-chamber,  we  claim 
the  india  rubber  jierforated  bail,  fitted  and  acting  to  give  the  blast  of  air. 

218.  TuaEsaiNO  Machines;  Joshua  Rollman,  Sinking  Springs,  Pennsylvania. 

Claim — The  application  to  a  threshing  machine  of  one  or  more  independent  fan-blowers,  which  are  at- 
tached out!*ide  of  the  machine,  aud  in  such  position  as  to  prevent  any  dust,  arising  from  the  operation  of 
thieshiug,  from  reaching  the  attendant  on  the  machine,  arranged  in  the  manner  described. 

32* 
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219.  Horse  Power  Machtves;  Gel^ton  Saoford,  PouphkeepsK',  New  York. 

Claim— 1st,  The  combination  of  the  internal  toothed  wheels  autl  their  connected  pinions  with  thp  holhiw 
standard.  arvauRed  in  the  manner  set  forth,    'id.  The  combination  of  the  hollow  standard  witli  the  shaft  and 
its  connected   gearing,  in  the  manner  described.    3d,  The  combination  of  the  atljustable  bearing  or  frame 
with  the  hollow  standard  and  shaft. 
22i).  Tops  for  Tables;  Nathan  Sargent,  Charlestown,  Massachusi'tts.  • 

Claim — A  panoramic  table  or  table-top,  constructed  in  the  manner  set  forth.  Also,  the  peculiar  mech- 
anism whereby  the  canvass  or  panoramic  cloth  is  maintained  with  proper  tension  upon  each  of  the  rullers, 
however  such  cloth  may  vary  in  thickness  or  in  number  of  folds  upon  such  rollers. 

221.  Straw-cotters;  Casper  Schaltze  and  J.  Frederick  Scliroeder,  Covington,  Kentucky. 

Claim — A  cutting  box,  constructed  with  a^ustablc  compound  knife-wheel,  in  combination  with  feedins 
chute,  arranged  ;ts  described. 

222.  MAcniNE  for  Making  Sew:n«  Machixe  Needles;  "V7ra.  "W.  Shipman,  New  Haven,  Connecticut. 

Claim — The  feeding  plier  formed  by  the  lever  and  block,  in  combination  with  the  punching  die,  p2,  and 
die,  p3  and  21  31.  tin.-  cutter  and  clamp  formed  by  J  j  and  1 1,  the  whole  in  combination  as  set  forth. 

223.  Electrical  Heating  Apparatus;  George  B.  Simi>son,  Washington  City,  D.  0. 

Claim — The  insulation  of  the  metallic  coil  or  helical  electrode,  which  I  call  an  electro-heater,  and  the  suc- 
cessful generation  of  heat  by  passing  currents  of  electricity  over  a  coil  or  coils  of  platina.  or  other  metallic 
wires  re'sting  on,  and  supported  by,a  non-conducting  electrical  base. or  encased  in  metallic  tubes,  or  open  ves- 
sels insulated  with  any  of  well  known  subsUinci^s  uon-conductiug  of  electricity,  as  described. 

224.  Mode  of  Constructing  Matrices,  &c.;  John  Joseph  Charles  Smith,  Covington,  Kentucky. 

Claim — Tiie  discovery  of  rendering  composition  or  alloy  of  copper  and  tin  pliable,  and  in  such  a  state  as 
to  admit  of  an  --asy  impression  of  any  figure  or  design  on  or  in  metal,  whether  engraved  or  produced  by  means 
of  electrotypMiL'.  as  a  copy  of  any  figure,  design,  or  object,  thns  yielding  a  perfect  matrix  or  mould — and  this 
process  I  111  It  lit  r  claim,  us  my  invention,  in  connexion  with  the  manuf.icturing  of  types  of  the  alloy  of  cupper 
and  tin,  a-s  iihf  niy  described,  and  which  will  and  shall  produce  the  intended  efiect. 
226.  Making  Ligutning  Conductors;  Charles  Stearns,  Lowell,  Massachusetts. 

Claim — The  twisting  rollers,  constructed  as  described,  in  combinaliou  with  the  corrugating  rollers,  for 
producing  the  corrugated  twisted  copper  rod. 

226.  HoRSE-KAKEs;  Theodore  J.  Steffe,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  the  teeth  heads. key.  spiral  spring  attachment,  lifters,  lever, 
cleaners,  when  these  several  parts  have  their  centre  of  motion  on  tiie  a.\le  of  the  macbiue.  Also,  in  combina- 
tion with  the  above,  the  foot-brac?,  hinged  at  slide  and  slot,  as  specified. 

227.  HoMiNT  Mills;  George  Strause,  Boonsboro',  Maryland. 

Claim— Giving  to  the  shaft  substantially  the  sliap*  repr.-sented.  when  the  slid  .shaft  is  armed  with  toothed 
segments,  and  is  also  operated  witltin  a  tube  which  is  also  armed  with  counteracting  sigmcnis. 

225.  Bridges;  David  H.  Van  Duzer,  Sugar  Loaf,  New  York. 

Claim — In  combination  with  the  blocks,  E  F  G  n  i,  rods,  blocks,  c  c',  and  bolts,  arranged  as  shown,  tho 
arrangement  of  the  plates,  as  described. 

229.  Take-up  for  Trimming  Looms;  Samuel  AValker,  Roxbury,  Massacliusetts. 

Claim — Giving  to  the  take-up  roll  of  a  trimming  loom  a  reciprocating  motion  longitudinally  on  its  axis, 
for  the  purpose  specified. 

230.  Photograpdic  Printing  Machine;  Charles  Fontayne,  Cincinnati,  Ohio. 

Cbiiin — 1st.  The  described  machine  for  printing  or  multiplying  pholi-i  >;  i  ■  i  rnh  -.  2(1,  The  de.xcribed 
art  of  multiplying  positive  photographic  pictures  or  expressions  IVom  tln'  -   i       i  u:  .-ii  the  sume  she- 1 

of  sensitive  papt-r,  or  other  material.    3d,  Causing  the  sensitive  mateiMl   ;,  i'iL[>tion  of  photo- 

graphic impressions,  latent  or  otherwise,  made  by  the  agency  of  solar  or  otic  .  li^lii.  i  i-hil;  through  a  nega- 
tive, to  traverse  the  aperture  or  negative  employed.  4th,  The  traversing  h<--<\,  wh.iln-r  cylindrical  or  pltui-, 
conf  n  'd  within  a  dark  chamber,  whose  surface  may  be  moved  by  ratchets,  screws,  cranks,  or  their  eijuiva- 
lenta,  for  the  purpose  of  carrying  the  sensitive  material  when  the  same  is  used  in  connexion  with  a  negative, 
iions.  5th,  The  employment  of  continuous  sliding  or  revolving  discs, 
e<]uivalents,  to  give  them  a  uniform  motion  and  overcome  the  inonieu- 
uttin-^  off"  light  uniformly  to  and  from  all  parts  of  the  surface  to  be 
njjhic  pictures  from  a  negative.  6th,  The  application  of  alensorlensei 
1  II  u-i'd  in  riinihiiKUion  with  ne;4:itiv[.-  28.  the  sensitive  material,  and 

-  ■'■•  lijlii,  1..1   ;].-  jMiri I   !■!.  .t>.^;  ,|.l,.r  i.in,rn,-.     7lh,  The  com- 

.  ■'.  I   ■!  I  ■  II   1 1  ■   I  ■■:  ]■     ml'  .  ;.'.  \M.  ,1  n-  [.  I  -  ■-,  7i..  Ill',  sensitive  male- 
■    II..'  ^  '■  \'     I  ■!    I-  'iiiiiiii  .1  :"^  ■■!  .  ;i'   -i-n-ihv.'  material. negative, 

.  .Mh,  -I'.l  ■  -r  .  ii'--(;,  1.-;  iIm'  pill  [".-■  ^.i  j.iiMi  - 1'.  I  til  If  printing.  9th, 
i  method  (.1  r.ii^ing  ttie  izla^s  negative  or  oilier  matiix.  -.^.  tVuni  tlu-  ticnsitive  maleriai,  to  permit  the  mo- 
tion of  the  latter,  and  the  method  of  lowering  again,  loth.  The  method  of  supporting  and  adjusting  nega- 
tive, 28,  as  described.  11th,  The  use  of  the  glass  negative  (when  negative  28  is  nseil).  or  the  «se  of  a  piece  of 
plain  t^hiss  in  tlic  place  of  it  !'«Iii.n  neg.itive  34  is  used),  or  the  uhc  I'f  a  skeleton  frame,  for  the  purpose  of 
pr  ■-'-in-  M|.-  -.  ii-:i"\  ■  hi  >;.  1 1  il  -  i;i  .  .ilils  .ii|."i  I'v-'iilx  .ai  i  ..II.  i  ",  ..i  ii  i\ .  i-^ing  bed,  while  the  photograiihic  im- 
pi    "I  ■;,  L-  !     ;i .  ;  i     1  i      ■  i  ;    i  i      i     i   m  !        :  i       i     i  li^^lit  passing  through  a  negative,  to 

!!■  i   ii|-i.   'III.  .      -.       ■:■..     Ii  ,1   .  I  .■,  .,  |.  ,  .,,         Ii.inibfr.    13th,  The  rod,  8,  working 

IJ!,  >'ii_'li  II  ''i-iv  -1  ■  ■  I  -  h  I.:  I  ,  ;■]  .,:;!■■ '  'I  ■  >  I  ■  ' I ■  i".  . ' .  M  |.i  ■!■  ,  ''  !■  I  Ml.'  purposc  described.  14th,  The  coiu- 
binatmn  oi  the  lever,  IJ,  witu  its  s|Hin--cuteli,  U,  willi  the  ratchit  wheel,  14,  nose,  62,  of  shield,  15,  and  slot- 
ted stop,  11. 

231.  Cut-off  Gear  for  Steam  Engines;  Henry  ^Vhittingtfln,  Philadelphia,  Pennsylvania. 

Claim — The  inclined  spiral  edgfs  on  the  revolving  and  sliding  sleeve,  when  the  latter  is  applied  to  ope- 
rate the  cut-otr  valve,  the  deaeeiit  of  which  is  caused  by  the  itressuie  of  steam  above  the  valve,  and  when 
the  inclined  edges  servo  to  retard  the  descent  of  the  valve. 

232.  Washing  Machine;  Asbury  Wilkinson,  Madison,  Indiana. 

Claim — The  combination  of  circular  boards  suspended  from  a  fi'ame  above  by  springs,  with  a  rotary  cor- 
rugated roller  working  between  them,  constructed  as  set  forth. 
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233.  Registetiixg  AppARATr>i;  Jcphtha  Avery  Wilkinson,  Brooklyn,  New  Yoik. 

Claim — A  series  of  counting  discs  standing  at  ritrlit  iingles,  or  nearly  so,  to  each  otlier.  and  each  formfd 
with  a  thread  or  worm  arownd  its  periphery  taking  teeth  on  thi!  next  countini;  disc,  in  the  manner  speciticd. 
A!so,  the  arrangement  of  the  counting  disc,p9  and  plO,  iu  the  raannur  sijecified,  whereby  they  can  be  discon- 
nected and  sot  to  commence  counting  when  required. 

234.  Try-cock  for  Steam  Boilers;  John  F.  Cook,  Assignor  to  self  and  George  F.  Page,  Baltimore,  Md. 
Claim — Combining  with  the  barrel  of  a  try-cocka  two-armed  lovor.one  provided  with  springs  or  wfights, 

and  the  other  with  a  rubber  (or  other  equivalent  disc),  so  that  the  weighted  arm  shall  hold  the  valvedor  diac 
arm  against  the  bore  of  the  barrel  of  the  cock,  as  described. 

235.  Railroad  Chaiks  ;  Ileury  W.  Gray,  Cleveland,  Ohio.  Assignor  to  self  and  TV.  H.  Alvord,  Homer,  N.  Y. 
Claim — The  forming  the  railroad  chair  in  two  sections,  having  the  outer  Burlaces  convexjin  combination 

with  the  giipB  and  beam,  arranged  iu  the  nianuer  set  forth. 

23(i.  Presses;  Horatio  Francis  Hicks,  Assignor  to  Hicks  Brothers,  Grand  View.  Indiana. 

Claim — The  combination  of  stepped  bearings,  with  rollers  adapted  to  operate  in  connexion  therewith, 
without  endwise  pressure  or  tendeucj'  to  displacement,  in  the  manner  set  forth. 

237.  Deep  Sea  Sounding  Apparatds;  George  W.  McCord,  Assignor  to  self  and  J.  F.  Lobdell,  Centralia,  111., 

and  V.  N.  Davis.  Knsh,  New  York. 
Claim — The  arrangement  of  the  cylinder,  piston,  gi-aduated  Rcale,  cap.and  vernier  or  register,  constructed 
as  described,  for  the  registration  of  marine  soundings  upon  the  principle  of  hydraulic  pressure. 

238.  MAcnivE  for  Shaping  and  Finishing  the  Backs  of  Books;  G.  U.  Sanborn,  Boston,  Mass.,  and  John  E. 

Coffin,  Portland,  Maine,  Assignors  to  G.  H.  Sanborn,  aforesaid. 
Claim — Iflt.  Thi'  employment.  f>r  shaping  or  finishing  the  backs  of  books,  of  a  divided  roll  or  pair  of 
spgmonts.  npfiMTtn-   1.  r.  —  til'   1. 1.  Iv-  fi    tri  the  centre  to  both  sides  thereof.    2d,  The  combination  of  the  cam. 
T.  slide,  toggle.  !    1.    I  III       :  ];■     ^       \    I,  link,  u,  and  toggles,  F  P,  with  the  book-holder,  for  the  purpose  of 
raising  the  hnM        i    i      i,  it       i   -    upon  the  book  before  each  operation  of  the  divided   roll  or  pair  of 

segments.  3d,  An  n  Imh  :  i  ii  ~  -m  m  liV(  rs,  G  G'.  or  their  equivalents,  to  levers,  H  H,  operated  by  cams, N  N, 
on  the  constantly  revoivmL;  matn  shatr,  for  the  purpose  of  throwing  the  segments  out  of  the  way  of  the  holder, 
at  the  proper  stage  of  the  operation  of  the  machine,  to  permit  the  ryntoval  and  introduction  of  the  books. 

239.  Stoves  ;  Thomas  Shaw,  Assignor  to  self  and  J.  C.  Bailey,  Philadelphia,  Ponnsylvauia. 

Claim — Ist,  The  adjustable  legs,  when  combined  with  the  casing  and  its  gauge  cylinder,  and  arranged  so 
as  to  serve  the  double  purpose  of  tilting  the  stove  more  or  less  on  one  side,  and  regulating  the  admission  of 
air  into  the  casing.  2d.  Operating  the  valve  for  regulating  the  flow  of  gas  into  the  casing,  by  means  of  tbo 
object  to  he  heated  by  the  tlame,  iu  conjunction  with  the  devices  set  forth,  or  their  equivalents. 

240.  Converting  Reciprooating  into  Rotary  Motion;  A.  T.  Uuderhill,  City  of  New  York,  Assignor  to  C.  R. 

Underbill,  New  CastK-,  New  York. 
Claim— The  arrangement : 
of  the  shaft  may  be  reversed,  r 

241.  Machinery  for  Perforating  Hat  Bodies;  "Wm.  F.  "Warburton  and  Wm.  B.  Atkin,  Assignors  to  Wm.  F. 

"Warburton,  aforesaid,  Philadelphia,  Pennsylvania. 

Claim — Ist.  The  systoni  of  pointed  pins,  hung  independently  of  each  other  to  the  cross-head,  fumislied 
each  with  a  separate  spring,  and  arranged  in  combination  with  the  hat  block  attached  to  the  face  plate  on 
the  spindie.  2d,  The  ratchet  wheel  of  the  same  foriu,  or  thereabouts,  as  that  presented  by  a  transverse  si'c- 
tion  of  the  hat  to  be  perforated,  in  combination  with  the  face  plate  and  its  hat  block,  the  said  wheel  being 
operated  by  the  pawl  and  the  appliances  connected  therewith,  or  their  equivalents,  in  the  manner  set  forth. 
2-42.  Mode  of  Distilling  Liquids  fromCoal  Tar;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim — The  application  of  additional  heat  at  or  near  the  surface  of  the  coal  tar,  or  other  similar  hydro- 
carbon, when  used  in  combination  with  prcs^iiure  in  the  boiler,  for  the  purpose  of  preventing  the  tarry  foam 
from  rising  and  over-running  the  still,  and  thus  endangering  the  operator  as  well  as  the  premises. 
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243.  Churn;  Abel  Anatin,  Altona,  Ulinoia. 

;,  box,  spring,  g,  and 

244.  R0T.\RY  Blower;  Wm.  B.  Barnard  and  Edmund  Jordan,  Waterbury,  Connecticut. 

Claim — The  diaphragm,  in  combination  with  the  revolving  propeller  or  propellers  to  deflect  (he  blast  to 
the  mouth  or  opening,  as  the  blower  revolves  in  the  case. 

245.  Camp  Stool;  Elbridge  G.  Belknap,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  case  and  the  seat  frame  with  the  swivel  blocks,  braces,  and  connecting 
rod,  arranged  in  the  manner  described. 

246.  Seed  Planters  ;  Lewis  Reese  Carpenter,  Lancaster,  Ohio. 

Claim — The  arrangement  of  the  beam,  handles,  braces,  furrowing  scraper,  and  seed  box,  with  the  plant- 
ing slide,  lever,  wh«el,  and  covering  scrapers,  constructed  as  described. 
.  Machines  for  Preparing  Tobacco  for  Pressing;  Edwin  S. 
Virginia, 

Claim— The  arrangement  of  two.  three,  or  more  pairs  of  progressive  pressure  rollers  with  each  other. 
» the  manner  set  forth.  Also,  combining  a  series  of  oil  vessels  and  oiling  pads  with  the  aforesaid  pairs  of 
ressure  rollers,  iu  the  manner  set  forth. 


248.  Machines  for  Splitting  Welts;  John  Critcherson.  and  Eri  S.  Moulton,  Boston,  Massachusetts. 

Claim — The  beveled  grooves,  arranged  in  reference  to  each  other,on  the  cylinders, and  operating  iu  com- 
bination with  the  adjustable  cutter,  as  set  forth. 

249.  Harvesters;  Tobias  Crumling,  Hellam,  Pennsylvania. 

Claim— The  arrangement  and  combinatiou  of  the  independent  platform  with  the  frame,  belt,  and  driving 
axle. 
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250.  Reels  for  Uabvesters;  George  S.  Curtis,  Chicago,  Illinois. 

Claim— The  employment  of  slidiug  heads,  and  pivoted  arms,  and  bars,  in  combination  with  the  reel  shaft 
and  beatera,  described  so  that  the  diameter  of  the  reel  can  be  expanded  or  contriicted. 

251.  Harvesters;  Jacob  D.  Custer,  Norriatown,  Pennsylvania. 

Claim — 1st,  Tlie  miin  shoe,  constructed  in  the  manner  described,  in  combination  with  bars  of  main  frame 
and  supporting  bar,  in  the  nianmr  described.  2d,  The  caster  wheel,  in  combination  with  the  lever  un|^  ad- 
jnstable  plate,  arranged  in  the  manner  described. 

252.  Telegraphic  Cadle;  J.  S.  Davison,  Cranberry,  New  Jersey. 

Claim — Arranging  a  series  of  loose  metal  strips  in  a  coil,  or  its  equivalent,  as  described. 

253.  Bedstead;  Eben  Eaton,  Cincinnati,  Ohio. 

Claim — The  construction  of  bed-posts  with  the  wedge-formed  part  and  the  square  piece  attached,  so  as 
to  form  a  shouldtr  to  rec.-ive  thi-  rail,  in  combination  with  the  bottom  or  ptatforra  of  a  bedstead,  with  the  rail 
formed  so  as  to  fit  the  posts  described,  and  all  permanently  connected  together  by  means  of  cross-pieces. 

254.  Mode  of  Coloring  Woolen  Hats;  G.  D.  Foote,  Danbury,  Connecticut. 

Claim — The  described  process  of  restoring  the  color  of  the  hats  after  they  have  been  dipped  in  the  stifft-n- 
ing  and  rubbed  otl'  by  sand  paper,  by  applying  the  hot  dyeing  liquid. 

255.  Rolling  Mills;  John  and  George  Fritz,  Johnstown,  Pennsylvania. 

Claipa  —The  application  to  each  of  the  pairs  of  drawing  or  forming  rolls  of  a  feed  roll,  such  as  described, 
and  driven  by  gearing  or  other  niiicliinery,  and  turning  in  tlit^  same  direction  with  said  drawing  or  forming 
rolls,  for  the  purpose  of  carrying  and  feeding  into  them  the  pile  or  bar  of  heavy  iron. 

256.  Apparatus  for  Washing  Gas;  Harvey  Guild,  New  Orleans,  Louisiana. 

Claim — The  arrangement  of  the  water-pipe  and  rose  within  the  inlet  pipe  of  the  wash-box.  in  combina- 
tion with  the  perforated  plate  or  diaphragm,  at  the  junction  of  the  inlet  pipe,  with  the  wash-box. 

257.  Belt-uook,  Puees,  and  Punch;  N.  E.  Hale,  Nashua,  New  Hampshire. 

Claim — 1st.  The  combination  of  the  roughened  surfaces  with  the  triangular  wedge  end,  arranged  in  re- 
l;ition  to  each  other,  as  set  forth.    2d,  The  combination  of  the  juws  with  the  punch,  roughened  suriUces,  and 
wedge  end,  constructed  as  set  forth. 
25S.  Method  of  Distilling  Oil  from  Coal;  John  Howarth,  Siilem,  Massachusetts. 

Claim — Forming  oleaginous  vapor  from  coal,  or  other  substances,  yielding  pyrogenous  oils,  by  passing 
through  the  material  to  be  acted  upon,  a  current  of  superheated  steam,  in  combination  with  steam  direct  from 
the  boiler,  in  the  manner  set  forth.  Also,  forming  oleiiginous  vapors  from  coal,  or  other  substances,  yielding 
pyrogenous  oils,  by  passing  through  the  material  tu  be  acted  upon,  air  combined  with  superheated  steam,  iu 
the  manner  set  forth. 
259..  Bedstead  Slats;  Tyler  Howe,  Cambridgeport,  Massachusetts. 

Claim — The  described  bed  slat,  consisting  of  the  lifter,  in  combination  with  the  slat,  constructed  in  the 
manner  set  forth.     Also,  the  construction  in  the  ends  of  slats,  by  which  they  are  connected  with  the  bedstead 
or  springs,  as  described. 
200.  Mode  of  Arranging  Couches  in  Railroad  Cars;  Edward  C.  Knight,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement  of  couches  iu  railroad  cars  by  means  of  the  double-hinged  rod,  constnicted  in 
Biich  a  manner  that  thr  couch,  when  not  in  use,  may  be  folded  up  against  the  ceiling  and  retained  there  by 
means  of  a  buttun,  or  other  suitable  device. 

261.  Screw-wrench;  W.  Kuhlenschmidt,  City  of  Now  York. 

Claim — The  arrangement  and  combination  of  the  conical  disc  with  the  helic:d  groove,  the  spring,  the 
movable' jaw.  and  the  shank,  to  operate  as  set  forth. 

262.  Moulding  Water-traps  ;  James  Allen  Lowe,  City  of  New  York. 

Claim — The  applicatitin  of  a  metallic  coi*e,  constructed  and  operiiting  as  described,  to  cast  water-traps. 
2G3.  Cooking  Stoves;  James  L.  Meafoy,  Middleton,  New  York. 

plaim — The  cylindrical  fire  chamber  and  air  chamber,  communicating  with  the  fire  chamber  and  the 
heater  chamber,  arranged  relatively  with  each  other  and  the  oven,  fur  the  purpose  set  forth.  Also,  in  com- 
bination with  the  fire  chamber,  air  chamber,  and  heater  chamber,  arranged  as  shown,  the  perforated  plate 
]daced  in  the  flue  relatively  with  the  fire  chamber. 

264.  Machines  for  Distributing  Fertilizers;  Z.  N.  Morrel,  Cameron,  Texas. 

Claim — The  combined  arrangement  of  the  single  side-wheel,  distributing  wheel,  regulating  slide,  revolv- 
ing arms,  boot,  set-screw,  shares,  cog-wheels,  draft  rod,  sprocket  wheels,  roller,  and  chain,  in  the  mimuer  oet 
forth. 

265.  Process  of  Distilling  Oas  from  Coke;  George  Mowbray,  Green  Point,  New  York. 

Claim — In  the  manufacture  of  coal  oils  and  other  pyrogenous  oils,  by  exposing  the  coal,  or  other  mate- 
rials, to  tlie  products  of  combustiou  generated  in  a  separate  furnace.  I  claim  igniting  said  products  of  com- 
bustion, previous  to  admitting  the  same  into  the  distilling  kiln,  by  admixture  of  a  sufficient  proportion  of  air, 
to  burn  the  oxide  of  carbon  into  carbonic  acijd. 

266.  Writing-tablet;  George  Munger,  Ne^y'nav-  n,  rr.nn  .  ri.  nt. 

Claim — An  aririllaceous  surface  wood  wriin       !  '  i-^  formed  by  uniting  several  layers  of  ven- 

eering or  thin  wood  together,  so  that  their  gii^        :      :;  -nc  to  one  another.and  then  coating  the  ex- 

terior surfaces  of  the  compact  mass  with  a  couii'i'-  ''   u  ■''  -1  i'  .  •■mery,  or  other  similar  argillaceous  material. 

267.  Bed-spring  ;  S.  D.  Newbro',  Lansing,  Michigan. 

Claim — The  employment  of  the  oblong  plates,  whether  made  of  wood  or  of  met.il,  or  any  other  suitable 
material,  when  the  same  are  secured  together,  as  set  forth. 
2*58.  Manufacture  of  Wire  Cloth  ;  Rufus  Nutting,  Randolph,  Termont. 

Claim — Compressing  wire  cloth  by  passing  it  between  rollers  suitably  constnicted,  or  by  equivalent  means, 
whereby  its  surfaces  are  rendered  smooth  and  even,  in  the  manner  specified. 
269.  Stoves:  Osc:ir  Paddock,  Watertown,  New  York. 

Claim — The  damper  iiriungcd  o\er  the  pipe  through  which  a  direct  communication  between  thefire-placo 
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and  tlif  rhimney  is  effected  ami  oporatid  by  means  of  a  rod,  or  its  equivalent,  which  is  secured  to  the  door, 
jiiid  whicli  acts  against  a  forktd  lever,  as  specified. 

270.  Mancfactcre  op  IIoes;  Andrew  Patterson,  Birmingham.  Pennsylvania. 

Claim — Forming  tlie  head  or  eye  of  a  hoe  and  attaching  it  to  the  blade  at  the  same  time,  by  pouring  the 
molten  uirtal  to  form  the  head  on  or  around  the  blade. 

271.  Construction  of  Packixg-boses;  Edward  L.  P(^Tkins,  Roxbury,  Massachusetts. 

Claim — 1st.  Forming  tlie  sides,  ends,  bottom,  and  top  of  the  bux  with,  or  attaching:  th'-ri'to,  the  right 
angular  shaped  liraces  or  sbouldei-s  formed  with  bevoJrtl  corners,  so  as  to  make  a  close  and  binding  joint.  'M, 
In  combination  with  the  above.  I  claim  the  cover  formed  in  two  wedge-shaped  pieces,  or  in  any  manner  sub- 
stantially similar,  whereby  all  the  parts  constituting  the  box  are  drawn  and  held  rigidly  togetlier. 

272.  Mdpps;  Jane  Phillips,  City  of  New  York. 

Claim — A  muff,  arranged  with  a  cut  in  its  side  covering  or  shell,  an  annular  space  or  pocket,  and  a  porto- 
monuaie  secured  in  its  inner  part. 

273.  Hoops  of  Skeleton  Skirts  :  Joseph  F.  Pond.  Cleveland,  Ohio. 

Claim — The  combination  of  the  eye  on  one  extremity  of  the  hcop,  with  the  series  of  set-offs  on  the  othi  r, 
constructed  as  set  forth. 

274.  SEctJKiNG  Iron  Bayds  ox  Cotton  Bales;  C.  "W.  Pyle,  Galveston,  Texas. 

Claim — A  plate,  constructed  with  a  short  open  slot,  a  long  closed  slot,  and  a  turned  down  lip  or  fianch. 

275.  Spring  Hixge;  Cornelius  J.  Rooney  and  David  Reushaw,  City  of  New  York. 

Claira — Tlie  arrangement  of  the  coiled  spring,  shaft,  and  wings,  iu  combination  with  each  othei',  for  tho 
purposes  slated. 
270.  Burgl.\rs'  Alarm;  Abbott  Q.  Ross,  cfncinuati,  Ohio. 

Claim — Connecting  the  doors  or  windows  of  ahouse  loan  alarm  mechanism,  through  asystem  ol  strained 
wires,  so  that  the  forcing  of  a  door,  or  the  cutting  of  any  wire  shall  K-t  off  the  alarm  mechanism.  Also,  con- 
necting the  panels  of  a  door  with  the  strained  wires  that  unite  the  door  with  the  alarm  mechanism,  as  that 
the  cutting  out  of  a  panel,  or  the  cutting  of  one  of  the  wires,  sliall  let  oft"  the  alarm  mechanism.  Also,  tho 
combination  of  the  swinging  lever  on  the  door,  with  the  bolt  and  its  inclined  plane  that  locks  the  spring  drnni, 
for  the  purpose  of  putting  said  door  in  connexion  with  the  alarm  mechanism,  when  said  door  is  drawn  to,  and 
shut  from  the  outside. 

277.  Horse  Harnesses;  John  Rouse,  Port  Gibson,  New  York. 

Claim — The  double-eyed  hook,  arranged  as  described  in  the  yoke  ring,  so  ( 
from,  in  combination  with  said  ring  aud  with  the  divided  hanie  straps,  which  a 
opposite  eyes  of  the  hook. 

278.  Steam  Pdxchixg  Machine;  John  Sparrow,  Portland,  Maine. 

Claim — The  employment  of  a  single-acting  cylinder  and  piston,  operated  by  the  pressure  of  steam,  water, 
or  other  fluid,  and  a  toggle,  arranged  relatively  to  each  other  and  the  punch  or  cutler,  as  described. 

279.  Method  of  Operating  Ixdepe.vdext  Secoxd  Hands  of  Stop-watches;  Peter  M.  Satzell,  Philadelphia, 

Pennsylvania, 
Claim — 1st,  The  independent  second  hand  adapted  to  a  watch,  so  that  bynipnn^  nf  the  rV-vices  described, 
or  their  equivalents,  the  said  hand  may  be  connected  to,  or  disconnected  from.  Mm-  lim-'  ti;iiTi  of  the  watch, 
without  interfering  with  the  movements  of  the  latter.  2d,  The  stop-arm,  with  u-  i  tii  ]  ml  so  adapted  to 
the  hollow  arbor  as  to  serve  the  purpose  of  stopping  and  releasing  the  S'lid  arli  i.  umI  .a  th'  ^ame  time  serv- 
ing to  maintain  it  in  its  propt-r  vertical  position.  3d.  The  wheel  with  th-.'  y^piiiiL;-,  in  umibiiiation  with  the 
hollow  arbor  of  the  independent  seconds  hand,  the  wheel  being  hung  loosely  to,  aud  the  spring  bearing  against, 
the  said  arbor. 

280.  Safett  Envelope;  "William  J.  Stetson,  Baltimore,  Maryland. 

Claim — The  mode  of  giving  security  to  letter,  and  other  envel<)pe8,  the  same  consisting  iu  water-proofing 
that  p:ut  of  the  envulope  upon  which  the  adhesive  material  is  applied. 

281.  Construction  of  Gas  Burners  ;  John  Stevens  and  John  Johnson,  City  of  New  York. 

Claim — The  apertures,  in  con  ilin.ii  1-11  \ntli  tin-  movable  slide,  or  its  equivalent,  whereby  the  area  of  tho 
passage  for  the  gas  or  vapor  i-i  r.ii  ;  >  i  >  ;  I  -ure  at  the  point  of  its  exit  in  the  atmosphere,  and  the  vol- 
ume of  the  flame  diminished,  Mti  1'  -  i\lly  changing  its  character.  Also,  the  arrangement  of  tho 
branches,  diverging  from  a  siujil  ]  1;  ,  m  1  |  i.  --nig  by  their  elasticity  against  tho  opposite  side  of  the  slide, 
for  the  purposes  explained. 
2S2.  Chamber  Utensil;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — A  chamber  vessel  provided  with  a  flanch  and  elastic  ring,  made  as  described,  so  liS  to  form  a  tight 
joint,  aud  also  to  prevent  noise. 

283.  Machines  for  Scouring  and  Hulling  Buckwheat;  Joseph  N.  Treadwell,  Redding,  Connecticut. 
Claim— The  arrangement  of  the  revolving  and  graduated  screws  with  the  hoppers,  conveyors,  blasts,  and 

conductors,  in  the  manner  described. 

284.  Smut  Machines;  Richard  Ward,  Edinburgh,  Indiana. 

Claim — The  employment  of  the  cormgati  d  iron  plate,  having  the  horse-shoe  porforationp.  in  combination 
with  the  iron  plate  having  the  diamoml  perfitrations,  in  the  consti-uction  of  a  perforated  scouring  and  sepa- 
rating cylinder,  arranged  to  operate  as  set  forth. 

285.  Seed  Planters;  S.  J.  Wasterburg,  Altona,  Illinois. 

Claim — The  arrangement  of  the  block  provided  with  chambers,  c,  and  chambers  B,  with  the  r&ds,  shaft 
handle,  hopper,  spring,  i,  slides,  and  spring,  g,  as  set  forth. 

286.  Stoves;  C.  L.  Whitney  and  Samuel  Reed,  Geneseo,  Illinois. 

Claim — 1st,  The  arrangement  of  detlecting  plate,  chamber,  graduating  damper,  and  flue-pipes,  in  the  four 
corners  of  the  oven,  all  in  combination  for  the  purposes  set  forth.  2d.  In  combination  with  this,  we  claira  the 
nse  of  piped  of  clay,  or  other  similar  material,  arranged  in  the  manner  set  forth. 

287.  Abdominal  Supporter;  A.  B.  Weaver,  Carthage,  Indiana. 
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288.  METnnD  OF  Riisiso  Water  ot  Animal  Power:  Zatter  F.  WiWcr,  Pn'ntcd  Pnsi.  Niw  York. 
Claim— Tho  iirrniigonii-nt  of  n  ecrii'S  of  |iliitr..niis.  in  oninbiniition  witli  a  pumii.  so  thai  a  scrips  or  ! 

cession  of  strokes  of  the  pump  piston  shall  be  produced  ht-fore  the  cattle  arrive  at  the  drinking  trough. 

289.  Hand  Punch;  Rriihen  Wood.  Oraiirl  Ledjic  MicliiRan. 


of  tl. 

roll 

tlie  |. 

eVT  r 

290. 

COTl 

n  ill-  l.a 
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rranscd  and  disposed 

,^|ios,-,l.  tlic  roiatiiiK- 

*  Gins;  John  'Wilson,  Aiiilcrson  C.  EI.,  South  Oirulina, 
Claim— 1st.  The  emiihiynient  of  throe  <tr  more  toothod  or  serr 
to  operate  as  SKt  Jorth.    2U.  lii  conmxion  with  the  cylimivra  thu.s 

ping  brushes  and  adjustable  plug  or  rcj^ister,  to  ensure  respectively  the  proper  discharge  ol'  the  Hut  iind  the 
seed. 

291.  Mancfacture  of  Sheet  Metal:  Henry  W.  "Wlmphurst.  Palton,  Enghitid. 

Claim— The  \m\'\'\  hmmi  m  tl,.  ..Kunii,.- i  m  f  ^i  j,,,,,!,,,  t:,,,,  ..f  sheet  OM-tul  or  metal  foil,  by  cutting  the 
same  from  a  bluck  ..i  -  if  I  n  i  i  ^  m  n-  ;  i  .  n  (  i ,  m  .  l,  mhmu.  ia  Ueu  uf  rolling  or  beating  the  same  by 
means  of.  rolling  or  b.Mtni^  in.,  ii.tm-hi.  ;--  l,,i-  (i"P't..t..i  .■  !■.■  n  ,iune. 

292.  Door  Sprikg;  0.  ii.  Lam  u.  A-M-n.i  Im  s  li  aul  J.  F.  \\:'-Wv,  Cleveland,  Ohio. 

Claim — The  levers,  iu  combination  with  the  conuectiiig  rod  and  the  springs,  constructed  as  specified. 
233.  State  ^Tacoine;  James  Decker,  Assignor  to  self  and  A.  P  SIcRae,  Reidsville,  Georgia. 

Claim — The  combination  and  arrangement  of  the  convex  and  concave  cutters,  bed-piece,  tonguing  and 
grooving  cutters  in  the  heads,  and  the  cnni.  attjudieil  to  tlie  pi-essure  hub  orroller,  aud  lever  connected  wltb 
the  Siiid  cam,  and  the  shaft  of  cutter  head,  as  set  forth. 

294.  Manufactdre  of  Cig  ar -wrappers  ;  Francis  DixoHjLynn,  Assignor  to  self  and  Moses  Sweetzer,Newbury- 

port,  Massachusetts. 
Claim — A  new  article  of  manufacture,  the  same  consisting  of  tobacco  leaf  reduced  to  pulp.and  converted 
subsequently  into  sheets,  or  other  desirable  foim  suitable  for  use,  or  in  the  making  of  cigar-wrai)pers. 

295.  MAcniNF  ?w.  Sii apino  Heels  for  Boots  and  Shoes;  Luther  Hall.  Assignor  to  self  and  S.  S.  Hemcnway, 

Claim— I  ii  I  nii  iti  iimii  of  the  stationary  bed-plate,  the  movable  cutter-carriage,  provided  with  self- 
aditistiii;^  <  HI  i-iiil  1  II I  Ml.-;,  ndjTistable  clamps,  a  ixuido  friction  wheel,  and  a  curved  rook  and  pinion,  a  r- 
riui;;''(i  :i^  s' 1     -irh       M  ;iii  iniTi-  wiMi  fh  ■  m'iii-f  M-  rlinipsan  adjustable  holder  and  former,  SO  con- 

Ptruitiil  :iiii]   III  r  in  :    I   i    ■,.  I  ■     ' .  1 i    m!      \  :  ■  1    '  '■      '  ni].  iii  maintaining  the  heel  of  the  boot  or  shoe 

lirnily  iu  p  I-  r  "11    I'.i    -      .    ■.  ^  ,i  i,       ,  nv  desirable  contour  on  its  bearing  surface. 

AWk  the  jM  11  111  I  1  ii-i  I ,;.  i  I  i;  ..i  \\:~  -  .  .1,.,  \  .  I,,  i.  I  .  .1 1 1  _  -.•■[  forth,  and  the  arrangement  of  the  sccoiul- 
itry  tutt'-r  u  lUi  rf:-.|itrt  l<i  I  1m-  )■!  iui.h  \  «  m  i.i .  lli.-  i;iiiMe'  In.  ur.ii  wheel,  and  the  heel-tread  formi*r.  wtienby 
the  t^'-cond  try  cutter  is  rendered  capable  uf  giving  to  the  luwer  or  bearing  surface  of  the  heel  auy  form  that 
may  be  desired. 

296.  Blxgs  of  Casks;  John  Keane,  Assignor  to  self  and  Andrew  McLean  Wood,  City  of  New  York. 

Claim — Providing  a  bung  or  spigot,  with  reservoir  for  spirit,  aud  a  system  of  pipes  or  passages,  or  their 
equivalents,  so  arranged  as  to  cause  all  the  air  entering  the  cask  to  pass  throush  the  spirit  in  said  reservoir. 
And  in  combination  with  such  a  reservoir  and  system  of  pipes  or  passages,  or  their  equivalents,  I  claim  a  valve, 
applied  to  the  bung  or  spigot. 

297.  Portable  Gas-holder;  James  McFarlan,  Assignor  to  James  McFai'lan,  Jr.,  and  E.  McFarlan,  Brooklyn, 

New  York. 

Claim — The  construction  of  the  gasometer,  with  its  upper  portion  of  conical  form,  with  flexible  sides  and 
with  a  stiff  head,  and  of  such  size  that  it  may  be  introverted  within  the  stationary  tank-like  portion  to  which 
its  flexible  sides  are  attached. 
29S.  Grain  Separators;  Jeflerson  Nash.  Janesville,  Assignor  to  Alonzo  K.  Cutts,  Fulton,  Wisconsin. 

Claim— The  arrangement  and  combination  of  the  vibrating  lever,  the  elbow  crank,  and  the  rods,  whereby 
the  motion  of  the  shoe  can  be  changed  from  a  longitudinal  to  a  transverse  direction,  and  vice-versa. 

299.  Making  Gas  from  Wood;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  Schmidt, 

City  of  New  York.  ' 

Claim — The  arrangement  of  the  arch-shaped  retort  aud  narrow  flues  with  the  arch  of  the  retort,  in  the 
manner  specified. 

300.  Making  Gas  from  Rosin;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  Schmidt- 

City  of  New  York. 
Claim — The  retorts  and  its  flues,  combined  with  the  receptacle  or  kettle,  and  arranged  in  the  manner 
specified. 

301.  Appar.\tcs  for  the  PROpr'^Ti.-ix  1Iare'-6  Hydro-oxyqen  Light;  George  Hand  Smith,  Assignor  to  S. 

0.  i^milh.  Itoeb.shr.  N.  ^^    ^    tk 

Claim— Tnt,  The  use  nf  .  ,ii    .■    ■    i  I  \  1 1  >  jiii  of  gas.  in  combination  with  the  atmoflpheric  air  or  oxygen 

gas,  in  proportions  il  siird.ni..  :  m  i  _  n     :   i  .   .n-lcnsarion  tlirongh  a  proper  reirulator, aud  discharging  through 

j.^r-*  nt"  iiiliintp  uii)ir.'  Ill), 111,  :i  ;  I  !    ■,  1  .■  o  i.  ii  ■si-.-nf  luiv  proi  ler  r,iiUntin'_'  material  of  any  form,  being  in- 

,lrp.  .,.1  ■,    ..t    ,  :■,    ,:■;,■■    !,.■  ■    :i    .1    ■,     -.■:    -■■.I,:—,    11,   th  ■   T-;  .hir  1  .ih.l   ilir.iugh  the  meansand  ma- 

f  lii'i  .'  ^     -'1   '111    ■'   '  ■■!     ■  \  ■ ■  ■■:  I  ','  ■!  ■  ■  '■■'    !  ■       ,    _  !  ii    ■iir|'  I   I  .  I  ,  i-i'sun  incandescent  surfaces, 

siii  ii  I    I    I   ■     '        ! ;     1       n        ,      :  I :  '  h   III  ]il.iced  so  that  their  orifices 

(,]■  ,|i-,  ).  M  ..■  -Il  lil  !-■  u  Mil  ■  ..;  r,.  II '  \  ui  lin.  ..:i  ■  .[u  II 1.  I  ..i  t '■  i-  ■  , i  ■ 'ii !ii t  I'.'n.-.'  ..f  a  circlc  drawn  through 
themfn-nt  th-  ef-ntn-  t-  wbiili  lli.y  j.-iint  ^b'■ing  not  more  thin  one-eighth  of  such  circumference  distant  from 
each  other),  and  the  orifice  of  the  fourth  being  diametrically  opposite  in  such  circle  to  the  middle  orifice  of 
the  other. 
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Extensions. 

1.  Cooking  Stoves  ;  C.  J.  Woalson,  Cleveland,  Ohio;  patented  Septembrr  9, 1S45  ;  extended  Sept.  13, 1859. 

Claim— Tlie  forming  of  the  hottoni  plate  of  the  oven  with  a  number  of  tubes  or  boxes,  usually  of  sheet 
ir'iu.  or  otlier  substance,  thinner  than  the  b'it^)m  plate  that  descends  from  it.  through  the  lower  flue-space, 
the  same  being  effected  under  an  arrangement  of  their  respective  parts,  subsUmtially  the  same  with  that  de- 
sciihed. 

2.  Mode  op  Tripping  Citt-ofp  Valves;  Frederick  E.  Sickles,  City  of  New  York;  patented  Sept.  19, 1845;  ex- 

tended Septornb.r  13, 1859. 
Claim — Tripiiint;  th>'  drop  valve  of  the  cut-off  by  a  motion  independent  of  the  lifter,  in  the  manner  de- 
scribeii.  Also,  i-oinhin'ng  the  wiper  that  drops  the  valve  of  the  cut-off,  wln-ther  working  horizontnlly  or  ver- 
tirally,  with  i>uv  of  the  moving  parts  of  the  engine,  other  th;in  the  lifters  or  their  rocking  shrift,  by  means 
of  the  sL'ctor  and  arm  or  arms,  by  means  of  which  the  extent  of  th.>  cut-off  can  be  regulated  at  pleasure  dur 
ing  the  acUou  of  the  engine,  from  the  full  to  the  least  portion  of  the  stroke. 
Re-Issues. 

1.  Revolving  Fire  Arms;  'U*m.  S.  L'lv^'Tv  ;iii.l  ,T  im  •■  "M.  P.ioper,  Assignees  of  Josiah  Ells,  Pittsburgh,  Penna. 
patented  August  1,  1854;  re-is-u    !  -     ■     ,.         .1^59. 
Claim — 1st,  The  usii  of  a  siud  iti  th>- r,     ^  ;  >.  :  lii'erally,  in  combination  with  a  bevol-edired  ham- 

mer, for  th'J  purpose  of  raising  tlie  hiunm   i   ,     :  .     inl  tiring  tli-  picct-  by  siiui)ly  pulling  the  trigi^er, 

which,  after  the  discharge  of  the  piece,  u  11  ;  _  ;i  .t~  ,  ~  n  !,  !■  i  i  ;  ii  1  i  f  ^n.  -  r  n^  ;i  iii  ■!.■  ni^Kficaiiou 
of  arrangement)  the  use  of  a  stud  in  the  iiiM^  m;  ■  ■. .  ,  .  ■■'.-s  ;.  i  ->  u  itli  :i  b\  1-.J-,  ,i  trig- 
ger, for  thi  purpose  specified.  2d,  The  \i-  !  It  ^  I  ^  111  ill  ^  ■\<  V  '.  'If  t  ii>iiri]  ill  it- t.i  ■,  jind 
trigger  with  vibrating  stud  or  cam  I' H- til  m  ^_  i  -;i.  _  i  i  '■!  i'n:  ■-■  ■'-;.:  'li  ■  lin. mi  r.  iv^vT.and 
revolving  breech  to  a--iiM'  in  n-  ;  i  .i'  (  i  '  ,*  \  ■-  i  .  .  -  ,i  :.i  i  .  -■;;.  ;■  ;  i'\i  _  i  ;,■■:'■_■:.  .nid  re- 
taiuing  ttiem  in  that  p--;          ■  ■    i  -      !■   'i  _    i  ■,    !■                ■■  i   ;    ■  .;                -,  :  ■     m    ,'    ■  -  ■    ■   ■  r  ■!  \-  r^  tiring. 

3d,  Thenotch  ordftprr-- ;■■.-       ■  ii  .  .>  :,        ■,■,     |..i,i.    ■!..■,    .-..t    'i  ■ -;n  1  .r,  i  .   i  .  ■   .i  ^ 'i.- ),;im- 

nier.  incnml.inati^.ri  uiili  r,  '  ,  .^  -  u  i  ;..  i  ■,■,-' M  ■-■ -i--  M'.-  -■  ->[  'i-  i  ili-stud 
iUld  rh-    V  'II'  ■■i-^    .     I     :i        i.  .  :.  ■   :,     I         I-    •':  ■    \>-  ml  .■!   lull  ■■  ■    '.        i    li,     .  .     ■ ,.i.     I  ■■;    1  "-kinj; 


■tVe'ly 
■  ^i"-ing 


or  spring  and  Iov-t,  f:>v  tW  purpu^e  .f.jt  furtli. 

2.  Ornamental  Connexion  op  the  Parts  of  ax  Iron  Fence;  Henry  Jenkins,  Cincinnati,  Ohio;  patented  Jan. 

30, 1S52;  re-issued  September  6, 1859. 
Cbaim — Forming  the  ornnment  or  cast  iron  connexions  fur  a  railing,  fjnce,  or  other  article  of  iron,  cast 
into  a  divided  iron  mould,  substantially  as  specified. 

3.  Straw  Cuttkrs:  Jacob  II.  Mum  ma,  Harrisburgh,  Pennsylvania;  patented  January  26, 1S58 ;  re-issned 

Sept-mber  G,  LSoH. 
Claim — let.  The  ■•'xh'ho    i    iii|,i  -iiion  to  straw-cutting  miclunes  of  a  changeable  feed  gear,  with  two- 
edg'^d  revolving  cutt  r-    ;  ,i   n  >o  made  that,  by  changing  fheni  end  for  end  on  their  arms  or  bui>- 

ports.  ttiey  shall  brin;;  i    i  .       .    .ij:  edge  into  action,  or  wlien  mn  in  either  direction,  shall  always  fe.^d 

in  the  material  in  one  ;iii  1  u.'  ^_.:n'-  lujition.  2d.  The  combination  of  feed  rollers  acted  upon  by  tappets,  and 
the  crushing  rollers  conLulkd  by  gum  ehistic  springs,  when  arranged  iu  relation  to,  and  acting  in  connexion 
with,  the  cutting  apparatus. 

4.  Sewing  Machines;  John  W.  Marsh,  Oxford,  Massachusetts;  patented  October  27, 1857;  re-issued  Septem- 

ber, 6, 1859. 
Claim — let,  Th-?  combination  of  the  slide,  provid?d  with  its  guard  or  its  slot  or  slots  with  the  foot-piece, 
with  its  guide  and  slots,  arranged  and  operating  as  described.    2d.  The  combination  with  the  sewing  appa- 
ratU:s.or  its  equivalent,  of  a  movable  knife  operated  by  a  connexion  with  the  sewing  machine,  so  as  to  trim  or 
cut  the  work  whilst  being  sewed,  in  the  manner  described. 


5.  Lamps;  William  Fulton.  Cranberry,  New  Jersey;  patented  August  3, 1858 ;  re-issued  Sept.  13, 1859. 

Claim — Ist,  The  perforated  plate  or  air  distributor,  or  its  equivalent,  for  the  purpose  of  regulating  the 
elastic  force  of  the  air  so  that  it  may  be  presented  evenly  to  the  frame  (when  applied  to  flat  wick  lamps),  it 
being  placed  horizontal.  2<1,  The  perforations  in  the  lowi-r  part  of  the  cjip,  in  combination  with  the  perfor- 
ated or  air  distributing  plate.  3d,  The  register,  formed  of  the  perfor  itious  in  the  top,  in  combination  witli 
the  perforated  plate  or  air  distributor,  and  the  holes  in  the  lower  part  of  the  cap,  arranged  as  described. 

6.  Heating  Ei.kvatet>  Ovens;  P.  A.  Palmer,  Troy,  New  York;  patented  September  24, 1850;  re-issued  Sei> 

tember  13,  1859. 
Claim — The  arningement  and  combination  of  reversible  flues  in  elevated  ovens  of  cook  stoves,  with  par- 


•  iv.n.  a.-^  set  f.^rtb. 

7.  l.\DU  HcDBER  Fabrics;  Henry  B.  Go  xlyear.  Administrator  of  Nelson  Goodyear,  d 'ceased.  City  of  New  York; 

patented  May  13. 1845;  extended  for  7  years  from  May  13, 1853;  ro-issued  September  13, 1859. 
Claim — Making  fabrics  by  thoroughly  intermingling  and  incor[K>riting  the  shearings  or  clippings  of 
fibrous  substances  with  the  gimi  while  rendered  plastic  by  heat,  as  spicifird. 

8.  Machine  for  Bending  Metal  Pipe  ;  James  Perkins  and  Wm.  H.  Burnet,  Nevraik,  New  Jersey ;  patented 

October  14, 1856;  i-e-issued  September  20, 1859. 
Claim— The  mandrel,  as  described,  and  Iher  with  traversing  roller,  or  itt  equivalent,  for  bending  coils  of 
metal  pipe,  and,  in  combination  therewith,  tlie  furnace,  in  the  manner  set  forth. 

9.  Cultivator  Teetii;  David  B.  Rogers,  Pittsburgh,  Pennsylvania;  patented  Novemb>?r  1, 1845;  re-issued 

Si'ptemlnr  20,  1S69. 
Cliiiin— >I;Lkin;x  the  shank  or  upper  part  of  cultivator  teeth  of  thin  plate-steel.  U-shaped  or  curved  round 
in  froTit.  tor  the  jMirpose  of  eecnriug  the  necessary  strengtii  to  permit  the  tooth  to  be  made  entire,  shank  and 
blade  of  a  single  piece  of  motal.and  also  of  enabling  the  tooth  to  be  secured  in  its  place  iu  the  beam  by  means 
of  a  wedge  driven  into  the  caviiy  of  the  shauk. 
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10.  Reaping  Macbives;  Cyrus  IT. MrCormirk,  Cliicaj^).  Illinois;  patented  October  23, 1S47;  re-issned  May  24, 

1853;  rt^re-issued  December  21,  18oS;  le-ie-re-iasut'd  September  20,  1859. 
Claim — The  iirningcmeiit  of  a  cutting  apparatus  and  a  reel,  with  respect  to  a  driving  wheel  and  a  grain 
wheel,  or  its  equivalent,  and  a  ralier's  so;it,  or  its  »  qutvalent,  so  that  the  major  part  of  the  weight  of  the  cut- 
ting aitparatus  iiri'I  n'cl  t-hall  Ik-  in  advance  of  tlie  axis  of  oscillation  of  the  machine  on  the  said  wheels,  \ijijle 
till-  r;ik('i"s  M  it  t'[  ■■t:u\<\  -li  ili  ).r  I  ,1  ;itt-d  behind  that  axis,  and  the  machine,  with  the  raker  thereon,  nearly 
biilaiic^-d  I'll  1.-  .i-\:-  Ml  >,-.  ,;i  ,1;,.,,, 

11.  Keapin^   >!\'  I  I-  i-:  (  \m;    I  i  M-r-irmiclc,  Chicago,  IIlinoiR;  patented  Octoher  23,1847;  re-issucd  May  24. 

185^;  1-1  ■-:-:rU'-  I  iiLrjuihti  1:1,  ISaS  ;  re-re-ce-issued  September  20, 1859. 

Claim — The  combinatiun  of  a  ton;:;n(',  or  its  equivalent,  to  draw  the  machine  by,  a  driving-wheel  and 

gearing  arranged  at  the  side  of  the  macliirie.  a  short  platform,  a  n-el  to  gather  the  grain  to  the  jdatform,  and 

a  stand  or  seat  for  the  raker,  fixed  upon  the  machine.  f>o  as  to  enable  the  raker  conveniently  to  discharge  the 

grain  and  lay  it  in  gavels  upon  the  ground  at  tin'  -^i'i^  -f  tli  ■  -w^itli,  and  out  of  the  return  path  of  the  horsts. 

12.  Keaping  Machines;  Cyrus  II. McCormick.ri:         ■  W  .:  I'litented  October  23,1847  ;  re-issued  May  24, 

1853;  re-re-issued  December  21,  1858;   1  u    .  -  i^L-mber  20, 1859. 

Claim — A  8?at  or  stand  ou  the  reaping  marlnin    1,1  tli>   -ii[  |...rt  of  the  raker,  laterally  and  in  front. 

13.  Reaping  Machines;  CvrusU.McCorniick.  Chicago. Illinois;  patented  October  23, 1847 ;  re-issued  May  24. 

1853;  re-rt-issued' December  21,  1858;  re-re-re-issued  September  20, 1859. 
Claim — The  combination  of  the  reel,  the  divider,  and  the  raker's  seat  or  stand,  co-operating  together  in 
Kuch  iniiniRT  thM  tin,-  Liiiiiti  d'-posit<-d  upim  the  platform  and  divider  may  readily  be  grasped  and  discharged 
fr.un  th  ■  niiicliiii..-  by  tlit-  n.k.-r  at  bis  si-at. 

14.  Keapin.:  >ruiii.\i:s;  Cvius  II.  ?[cCnimick.Chicago.IlIinois ;  patenterd  October  23, 1847 ;  re-issued  May  24, 

isj:;;  i.-iv-is-.it-d  BeLLinbcr  21, 1858:  re-re-re-issued  September  20, 1859. 
Claim — The  combination,  in  a  reaping  machine,  of  the  draft  and  the  gejiring,  arranged  at  the  side  of  the 
mncliine — two  compressors,  one  arranged  at  each  end  of  the  cutter,  the  short  reel  to  sweep  over  the  space  be- 
tween the  compresnors  and  the  short  platform. 

15.  Reaping  Machines;  Cyrus  H.McCormick, Chicago. Illinois;  patented  October  23, 1847 ;  re-issned  May  24, 

1S53:  re-re-issued  December  21,1858;  re-re-re-issucd  Septemb.-r  20, 1859. 
Claim— The  combination  of  the  grain-guarded  platform,  to  receive  and  ret.iin  the  cut  grain,  with  the 
divider  and  the  reel. 

Iti.  Reaping  Machines:  Cyrus  H.McCormick, Chicago, Illinois;  patented  October 23, 1847;  re-iasucd  May  24. 
1853;  re-re-issued  December  21,  185S:  re-re-re-issued  September  20, 1859. 
Claim— The  combination  of  llie  reel  support  at  the  rear  part  of  the  outer  side  of  the  platform,  with  ilie 
low  flat  franir;niil  ilu'  .ti\id.r. 

17.  Reapim.;  Mmium-;  iv  i  us  II.  McCormick,Cliicago,  Illinois;  patented  October  23,1847;  re-issued  May  24, 
l,s.3:.;:   i.-n-.^^ii,  I  ltrLi.'mber2I,  1858;  re-re-re-issued  teptember 20, 1859. 
Claim— Til ^^^  ua.Lii-MiiLiit  of  the  frame,  the  finger-bi.'am,aud  the  platform,  and  the  driving-wheel  and 
''earing,  relativi  ly  to  each  other,  so  as  to  secure  an  unobstructed  gavelliug  space  at  the  side  of  the  platfurm, 
bjhind'^the  finger-beam. 

NES;  Cyrus  II.McCormick. Chicago,  Illinois:  patented  October  23, 1847;  re-issued  May  24. 
r-iriau  (I  D  ixMiib.f  L'l.  isns;  re-re-re-i»3ued  September  2o,  1859. 
Claim — A  reapin-  m  u  Iim<    Ilhh  .  <  '■)\-'\~[iny;,  namely,  of  twt)  principal  beams,  crossing  each  other,  and 
arranged  relatively  to  di-  -ujii-i  ,111^   \ui  .  !-. -mj  us  to  give  support  to  a  platform  not  extending  behind  Uie 
gearing,  and  without  iiih  1 1  iiii_  v.iiii  [l,.  -umi  .hi  one  side  or  tbe  gavelliug  space  ou  the  other, 
ly.  Reaping  Machink- .  <  ,:.i-  li     1  <    ;  i^i    l,.iii,r;i-.',  Illinois;  patented  October  23,1847;  re-issued  May  24, 
1855;  re-re-i-- :    .  n      i    '       ...  1 --,   i     :■   1     i--ued  September  20, 1859. 
Claim— 1st,  Adi\ii.i._  1        .   :        .^  1  -uii-  m. lined  towards  the  cutter  and  platform,  and  an  outor 
dividing  line  and  an  hmki  Ui  v  1      ,_  n        iiu^  u.-.  ilescribed.    2d,  The  combination  of  the  inclined  divid- 

ing board  with  a  guide  bar.    ■  - 1     1  ih.u  of  a  reel  Willi  the  inclined  dividing  board.    4th,  The  corn- 

bin. itiou  of  a  reel  with  the  iii\ ,,     -  .        .   uuide  bar. 

20.  Magnetic  Prlniino  Telhiuu   ,  i,i\,ii  h.  Uouse,  Binghampton,  New  York;  patented  April  18, 1848; 

re-issued  September  2n.  i>:.:t. 

Claim — 1st,  A  serie.-;  of  keys,  each  corresponding  to  a  character,  in  combination  with  a  revolving  part  of 

a  circuit,  so  that  the  tombing  ot  one  of  the  foimer  may  cause  the  circuit  to  be  broken  or  closed  tor  the  pur- 

po:,e  wf  prnitiiiir.  w  lien    llie  rL-vulvnu    part  ui  tbi.-  cireuit  is  iu  a  eertaiii   reipiir'-d  angular  jiosition,  properly 

,.,, I  !■.■-! [\',-   (..  rii.'   k.  V  -I  I  li  ;>.     _  I    A  -■■■  1  ■-  i>i  ]vr\  ~,  iM,  ii  r.)M  I-; ■iii.u   I-  .1  '  liiiractei',  in  combinatiou 

\v  iiji   ,'  ;       .:  \ .  ._    ;■   I  ■     '.  .  !    I  .  i    :.:■•■     :ii    [.I  .iM.i.M  \v  iMi  [.I  i-.     ■  i  i         I  .  ,  ,i  lielix.  or  the  equivalents 

i,t  ],.  i,  ,.,,,.■',.;■  ^  .  .:■  I  ■!■  '  :.,.',  :■  I  ■ .  ■  m.  .  1 1  i  n  i  I  m- ■■  j  w  1 ;  ■  i  !  i  ■  _  ji;irt  Is  iu  a  ccrtaiu  angu- 
l.ii'  I  ■  I  ■  !  :  I  :<  ■\  :-[■■■:  '■  ■  ■■■■■:  I !  !.  ;.  -i  I :,  L,  I  '  II.'  1'  ■■  i'  "  ■  ■  i ■ :  i  ■  ■  i ii,:,'  a  |trup?r  correspoud- 
ji,..    ..  .  I    ;    ;  ; .  ..1  .,.i\    -,1     i'  !      ,  I  ■■  !  ..I      \  I,    \    !■  .■■  I      I    ■■        -     :    I     ■  -.  iii  r.^mninatiou  with  a 

,,,ra..  i  _  I- 1  I  .  1 ,  11,1  .,,i.i  I  ,  ■■  I      ■  ,  .  .     ■  II    .  |i,  V  ..  .1     -  ■      >   ;  ■  .  I  ,1 .  I..  I  ;  ■-  n:  .1  |>i-oper  letter  cor- 

,,.,].,,■,.  I,  I,  _    A  ;    .      ,    .,     ■.    |.  .ii.    ,    .1   !■■  :■        h,    ■      !■.      ...  I  i  .    I.     Ill  i.l.;    ,  ■:  I   ■■■   w    1  ii  .1   -im-m:  circuit  of  COIl- 

liii.'iMi  ~.  ,1  I,  'v  -I  M(  .1  -I  -  .  !■  -  ■!  !.■  ■■  .1  ^  : .  I'  I-  ■ '  '11  ■  I  .'  I  ■  ■.!■  .In  :  .1  ■  \  :--\\  iiivi.  and  these  also  in 
combination  with  a  pi  ■  ]  i.  -  ..  i  ■■■  r  '.  i  i  ■  - .  ,  :i ,  .■;  ■  i :  Ir  i  i.i  1 1.  m  ;.ni,  A  series  of  keys,  each  cor- 
responding to  a  cliar: ,  ,  i     ,  ^'   !':   ,;.!      ^^,,,    1    hiMi,- -mill  II  <..iiv-.p..ndiug  characters,  when 

.so  connected  byany:ii>i  i.       i  !   i     i      i       i      ^     -lull  i>'- m  a  >  a  tam  l>.r,iltty  when  acorrespomhng 

key  is  actuated— and  I  -;.  m  i  ■        !  .1        ii    niii^.n  w  itli  a  >iii-lf  invuit  of  conductors  and  with 

apnntingaptaratns.  or  eitb>  I     ;  m   m      1     .     \   >■  .t  driving  a  revolving  portion  of  a  circuit  or  a  key- 

bbaft.  or  both  of  them,  by  iije^u,      1      i    1    ,     1  .      n^  upon  them  through  a  friction  connexion,  the  mode 

of  operation  being  substantial!  \    .      ,       n    1       1  1  i\vay  with  sudden  jars  and  increasing  rapidity  of  ope- 

r;,ttkn,when  contrasted  with  a  [.     1  ,^      .nh   \ ,   1,  u  mkIi  parts  and  a  prime-niuver.  and  also  permitting 

tbe  iwo  to  move  with  varying  v.>l..,itKs.    7ih,  A' 1     >:  ;  >ii  Mng  a  key-shaft  and  a  revolving  portion  of  a 

circuit,  or  either  of  them,  by  means  of  a  friction  .  ,  ;  v  h  .1  prime-mover,  when  the  velocity  of  Buch 
prinie-movcriscontroiledby  a  governor,  or  sum    ■  die  purpose,  which  either  prevents  its  mov- 

ing too  fast  or  increases  its  velocity  when  going  i.-  -1  v.  1  |  tt'iins  both  these  duties.  8th.  (.loverning  or 
conti oiling  the  motions  of  a  pnme-niuver,  wbicli  neiuates  a  piinting  apparatus  by  the  breakiiig  and  closing 
of  an  electric  or  galvanic  circuit,  so  that  such  apparatus  is  put  in  ojieration  by  tlie  breaking  of  a  circuit  and 
by  the  closing  thereof— and  also  the  controlling  of  a  printing  apparatus,  so  tbat  it  shall  be  permitted  to  print 


by  ek'f 

tric- 

such  a. 

^(le- 

ime-ni' 

IV  er. 

M-nt.    1 

.irh. 

-wheel. 

liDil 

American  Patents  which  issued  in  Septeyiiber,  1859.  385 

when  a  spring  retnrna  to  its  normal  position  at  the  time  tliat  a  ciirnit  is  broken,  the  mode  of  operation  heing 
substantially  such  as  set  forth.  9th,  In  a  printing  '  i'  -i  m  'i,  m  vm;,'  the  paper  to  the  types  to  produce  an 
impresaion  on  the  formnr.  in  the  manner  described.  ;i-    :  .i;'miformer  modes  of  operation, by  which 

the  types  were  moved  towards  the  paper.    10th,  In  ■  i  r-voiving  type-wheel  and  a  roller,  ur  its 

equivalent,  charged  with  coloring  matter,  so  as  to  <1;  -h  -n  h  m  itt<-T  on  the  types  as  they,  in  succession, 
come  in  contact  with  the  roller— and  this  I  claim  also  when  tb.'  roilt-r  is  grooved.  lUh,  Being  aware  of  tho 
factj?  that  type-wheels  have  been  permitted  to  revolve,  step  by  step,  when  controlled  by  escapements,  and 
when  such  escapements  have  been  actuated  either  by  a  prime-mover  governed  by  a  pendulu 
magnetic  foice,  I  claim  actuating;  ;iii  LScaitLmL'nt  whii_h  ci'iilrnlfi  the-  niutluiisuf  a  type-wlieel  1 
whose  motions  are  rt-gnlUiM  \>y  Ihi'  I-i-imI./h.-  .nul  >  l.-in^  ni  -i  i-m  ui:.  nu't^'i  .(  ;;i..|.'  ..;  ..|ii'i 
scribed,  whereby  a  small  i-i^  ■■  u   :  i\  .m.|.'  )■  ■■,  <    m  ;    t  ;  ■■■: :  .; .    r  :   ■.■       ■.:■,;..■'    i 

there  being  a  breaking  au^l  ■  i.>hii-  -i  ,i  >  ; > ,  .  ■  :,i  >■  .:,..■:■.',    ■■     i   ■.  ■ 

A  hydraulic  rt'gulator.  ^m-li  ;i^  'i   -■■iiiu-.l.    i  .;i  L.  A  li>  .i;  ■    ;  ■  ■.  i; '  .'..i . .  r,  ,-■  im  '  i  n.i:  ,■  .fi  \m;  !i 

aprintiij-  app.iiatiH,  and  a  prinn^-mover.  and  cau^t-s  tli'-  pn-ss  to  piint  wlicii  th"  typi-.vln  il  CL-Eises  to  move 
for  a  I'tiiL:  I  Mm  III  ni  usual.  1-ith,  In  combination  with  a  type-wheel  and  a  printing  press  or  anparatus,  I 
claim  ai'ii.ii.it  II-  -u.  Il  us  iipecified,  for  making  an  al.arm  when  that  apparatus  is  permitted  or  caused  to  act  by 
the  bi'/akin^  :iihl  1  ;.i-iii!T  of  the  same  circuifof  conductors,  which,  by  its  breaking  and  closing,  permits  the 
printing  apparatus  to  come  into  action. 

-1.  Machines  fok  Threading  Screw  Blanks;  Elliot  Savage,  Berlin,  Assignor  to  self  and  Charles  Parker, 
Meriden,  Connecticut ;  patented  Nov.  21, 1S54 :  re-issued  September  27, 1859. 

Claim— The  method  described  of  causing  the  clia-i(._:  '  1  i  :i  i  upon  the  screw  blank  in  producing  both 
the  cylindrical  part  and  tht- tapering  point,  that  is  tM  -   \    i  i  ning  the  relative  positions  of  each  to  the 

other,  that  while  threading  the  cylindrical  pnrtio^i  in      :   :    <■  i  -hall  be  presented  at  a  right  angle  to  the 

axis  of  rotation  of  the  blank,  and  while  cutting  the  t:i|  i  in-  i  h  i  -imll  be  so  inclined  acutcdy  to  said  axis  that 
the  line  of  travel  of  the  face  of  the  chaser  shall  flnaiiy  miLTs.ct  said  axis. 

■2,Z.  Machines  for  Threading  Screw  Blanks;  Elliot  Savage,  Berlin,  Assignor  to  self  and  Charles  Tarkcr, 
Meriden,  Coiniecticut ;  patented  Nov.  21, 1854;  re-issued  September  27, 1859. 

Chiim — A  wood  screw  of  which  the  entering  end  is  made  to  tnper,  in  the  manner  set  furth,  that  is  to  s.iy, 
by  giving  to  the  core  thereof  a  form  bounded  in  any  plane  which  piisses  throuj^h  the  axis  of  rotation,  by  lines 
which  converge  toward,  and  if  jiroduced,  will  intersect  said  axis,  in  contradistinction  to  the  known  form 
wherein  the  bounding  lines  in  such  planes  are  paralKd  to  said  axis. 

'2u.  Waste  DE\^CE  for  IlrDRAXTs:  Joshua  Register,  Wm.  George  Webb,  J.  S.  Roche,  and  John  McC.^rt,  As- 
(^ignccs  of  John  Calver,  Baltimore,  Marj-land  ;  patented  April  22, 1856;  re-issued  Sept.  27, 1S59. 

Claim — The  described  arrangement  of  the  plunger  relative  to  the  discharge  pipe,  and  capable  of  elevation 
propurti.mrd  to  the  capacity  of  said  pipe  by  furming  a  chambi'r  in  the  lower  portion  of  the  hydrant  for  the 
recf  ption  of  the  contents  of  the  discharge  pipe.  Also,  in  combination,  the  arrangement  of  the  valve,  by  means 
fitr  operating  it  by  the  spring. 

24.  Sewing  Machines;  Joseph  W.  Bartlett,  City  of  New  York,  Assignee  of  0.  L.  Reynolds,  Dover,  N.  H.;  pa- 

tented May  14,  ISoO ;  re-issued  September  27, 1859, 
Claim — Ist,  The  employment  and  use  in  a  sewing  or  tambouring  machine  of  a  needle  or  thread-carrier, 
having  a  movable  or  flexible  beard  or  hook,  and  also  the  combination  with  the  said  needle  or  thread-carrier, 
of  a  mechanism  for  closing  the  beard  thereof.  2d,  The  combination  with  a  bearded  instrument,  used  as  before 
described,  of  the  thread  guide,  having  the  motions  described,  such  as  shall  carry  the  thread  across  the  path 
uf  the  bearded  instrument,  and  present  it  to  the  action  thereof,  without  carrying  the  thread  around  the  shank 
of  the  said  bearded  instrument,  in  the  manner  described.  3d,  The  combination  of  the  cam,  lever,  and  guide, 
with  a  spring,  whereby  the  thread  is  presented  to  the  action  of  the  bearded  instrument. 

25.  Clothes  Dryers;  Samuel  Morrill,  Andover,  New  Hampshire;  patented  November  14,  1856;  re-issued 

Septt-mber  27, 1859. 
Claim— 1st,  Tilting  the  reel  to  the  desired  position  to  enable  a  person  to  place  the  clothes  on  the  lines 
without  high  reaching,  and  elevate  thi-m  in  good  jiosition  to  dry,  and  nut  of  the  way  of  injury.  2d,  Arrang- 
ing and  combining  with  a  rotary  tilting  reel,  the  ratchet,  and  a  pawl,  or  their  equivalents,  for  preventiirg 
backward  rotary  motion  of  the  reel  as  the  clothes  are  placed  on  the  lines,  and  moved  along.  3d.  Operatiu-' 
the  reel  by  the  combined  action  of  the  arm.  jointtd  arm  or  lever,  and  loop  or  staple,  or  its  equivalent,  ° 

26.  Mowing  Machines;  Ephraim  Ball,  Assignor  to  Ball  &  Bntler,  and  Ball  A- l^nM  r.  \^M-ti  -r- to  Ephraim 

Ball,  aforesaid,  Canton.  Obici;  palenti'd  December  1, 1857;  re-issued  S  |'  m!  _;  :-,'i. 
Claim — 1st,  The  combination  of  the  short  curved  arm  with  the  bar  ami  ti  i  i  -  ,  ,n- d  for  joint 
operation  as  set  forth.  2d,  The  combination  of  the  .coupling  arm  witji  bar.  n  i  i-i,  ~. .  i,,  !,  im-T.  aiid  t<hoi  t 
finger  beam,  as  set  forth.  3d.  Extending  the  coupling  arm  outside  of  the  fiiini.-.  in  .niiihininiuti  with  the 
front  hinges  of  bar  also  outside  of  the  main  frame,  arranged  in  the  manner  described,  whereby  greater  free- 
dom of  the  movement  of  the  cutting  apparatus  is  secured. 

27.  Mowing  Machines;  Ephr;um  Ball,  Assignor  to  Ball  &  Butler,  and  Ball  &  Bntler,  Assignors  to  Ephraim 

Ball,  aforesaid,  Canton,  Ohio ;  patented  December  1, 1857 ;  re-issued  September  27, 1859. 
Claim— The  combination  of  the  independent  driving  wheel  at  the  grain  side  of  the  machine,  with  the 
lunged  bar  to  which  the  short  finger  beam  is  rigidly  attached,  and  the  hinged  coupling  arm,  whereby  the  cut- 
ting apparatus  may  rise  and  fall  freely,  and  the  cutters  be  kept  in  operation  while  turning  to  the  left  upon 
Mueven  ground. 

Designs. 

1.  Handles  of  Spoons  and  Forks;  Thilo  B.  Gilbert,  City  of  New  York;  dated  September  6, 1859. 

2.  Carpet  Pattern  ;  Elmii-a  J.  Ney,  Lowell,  Massachusetts,  Assignor  to  the  Lowell  Manufiicturiu"  Comnanv; 

dated  September  6, 1859..  o  f     J ' 

3.  Handles  of  Spoons,  Forks,  &c.;  Ueni-y  Hubbard,  City  of  New  York;  dated  September  13, 1859. 

4.  Skating  or  Riding-cap  FOR  Ladies;  Eliza  A.  Murdock,  Boston,  Massachusetts;  dated  September  20, 1859. 

5.  Cooking  Stove;  John  Martino,  Assignor  to  D.Stuart  and  J.  R.  Petei-son,  Philadelphia,  Penna. ;  dated 

September  20, 1859.  '  ^    ^  >        ^  « 

6.  Cyunder  Stoves  ;  John  Martino  and  James  Horton,  Assignors  to  D  Stuart  and  J.  R.  Peterson,  Philadelphia 

Pennsylvania;  dated  September  20, 1859.  ' 

7.  Sewing  Machine;  S.  B.  EUithorp,  City  of  New  York;  dated  September  27, 1859. 

8.  G,V8  Cocks.  &c.  ;  B.  M.  Johnson.  City  of  New  York  ;  dated  September  27, 1859. 
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Details  of  the  Steamer  G-reat  Eastern.     Collected  and  estimated  by 
Chas.  H.  Haswell,  New  I'ork. 

Hull  built  by  John  Scott  Russell  &  Co.  Paddlc-wbcel  engines  de- 
signed by  John  Scott  Russell  and  built  at  Millwall  Works.  Propel- 
ler engines  built  by  James  Watt  k  Co.,  Soho  Works. 

Hull. 

Length  on  deck  over  all,    . 

Length  on  deck,  from  lore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck, 
Breadth  of  beam  at  midship  section,  . 

"  over  paddle-wheel  guards, 

Depth  of  hold  to  spar  deck, 

"  "       main  deck,  •  . 

*'  "        lower    "  • 

"  "       berth    " 

Height  from  rail  (o  under  side  of  bottom. 
Length  of  engine  and  boiler  space,  under  lower  deck, 
Tonnage,    .  .  .  22,500. 

•Water-wheel  Engines. 

Description — Oscillating. 

"  of  Boilers — Horizontal  tubular — furnaces  at  each  end — one  smoke-pipe  in 

common  for  each  set  of  two. 
Diameter  of  cylinders,  four  of  .  .  74  inches. 

Length  of  stroke,   ...  14  feet. 

Diameter  of  water-wheels,  .  .  56     " 


692  feet. 

680     " 

83     " 

120     " 

56     " 

3  inches 

48     " 

3     " 

41      " 

3     " 

34     " 

3     " 

62     " 

4     " 

350     " 

thirty 
four, 


end^, 


Length  of  blades, 
Depth  " 

Number       " 

"       of  boilers. 
Length         " 
Breadth        " 
Height         " 

Number  of  furnaces  (five  at  each 
"Width 

Length  of  grate  bars, 
Number  of  tubes. 
Diameter       "         external 
Thickness     " 
Length  •' 

Diameter  of  smoke-pipe, 
Height 

Area  of  grate  surface. 
Heating  surface,  tubes  alone, 
Thickness  of  plates,  Sides,  | 

Front  tubes,  J 
Maximum  pressure  of  steam  in  pounds, 

"  revolutions  ^er  minuic, 

Point  of  cutting  off. 
Weight  of  boilers,  without  water,  each 

"  water, 

*  The  term  "water-wheel"  is  accordins  to  the  author's  copy. 


No.  12  wire  gauge 


13 


5     "      4     ' 

5     "    10     ' 

86     " 

370      " 

17,600     " 

Bottom, 

7-16.  inches. 

Back  tubes 

9-16. 

25. 

16. 

one-fourth. 

61  tons. 

39     " 

Details  of  the  Steamer  Great  Eastern. 

Peopelleb  Engines. 

Description. — Horizontal  direct-acting. 

of  boilers. — Same  design  as  those  for  the  water-wheel  engines. 


387 


Diameter  of  cylinders,         * 

81  inches 

Length  of  stroke,    . 

4  feet. 

Diameter  of  propeller. 

24     " 

Pitch 

44     " 

Number  of  blades, 

ten. 

"             boilers,                             • 

six. 

Length           " 

17     " 

6     " 

Breadth          " 

18      " 

4     " 

Height 

. 

13     " 

10     " 

Number  of  furnaces  ("six  at  each  en 

JJ. 

twelve. 

Width 

2     " 

5     " 

Length  of  grate  bars. 

7     " 

6     " 

Number  of  tubes,    . 

.   4930 

Diameter         "      external, 

3     « 

Thickness      " 

No.' 

0  wire  gauge. 

Length            " 

5     " 

6     « 

Diameter  of  smoke-pipes,  (three,)  . 

6     " 

Height 

86      " 

Area  of  grate  surface, 

406     " 

Heating  surface,  lubes  alone. 

.    27,300     " 

Thickness  of  plates,             Sides, 

7 

16.     Bottom, 

4  inch. 

Front  tubes, 

i.     Back  tubes, 

1     " 

Maximum  pressure  of  steam  in  pou 

nds. 

25. 

"          revolutions  per  minute, 

55. 

Point  of  cutting  oflf, 

one-fourth. 

Weight  of  engines  and  boilers. 

1500  tons. 

"          boilers,  without  water,  each, 

55      " 

"           water,  each, 

45     " 

Capacity  of  coal  bunkers,  in  tons  ol 

coal. 

12,000     « 

Consumption  of  coal  per  hour,  esti 

nated. 

10     « 

Draft  of  water  at  load  line. 

30  feet. 

light    " 

20     " 

Area  of  immersed  midship  section  at  light  draft  of  20  feet. 

1360  s 

^ft. 

" 

load 

30     " 

2180 

Hull. — Frame  of  wrought  iron  plates.  Bottom  doubled  at  an  interval  of  2  feet  10 
inches,  to  a  height  of  39  feet  from  under  side.  Outer  and  inner  plates  |  of  an  inch 
thick — connected,  fore  and  aft,  by  36  fore  and  aft  webs,  J  an  inch  thick — 2i  feet  apart  at 
side  of  keel,  and  running  to  4^-  feet  at  top  of  sides,  crosswise  by  webs  every  10  feet. 
These  webs  are  secured  to  the  outer  and  inner  plates  by  angle  iron. 

Description  of  coal,      .  .  Bituminous  and  Anthracite. 

Details  and  Remarks. — Four  docks.  Spar  deck,  2  feet  5  ins.  deep. 
Ten  water-tight  atlnvartship  bulkheads.  Two  transverse  bulkheads 
for  350  feet.  Launching  draft,  14  feet  6  ins. ;  displacement  equal  to 
10,500  tons. 

Each  pair  of  cylinders  of  water-wheel  engines  is  arranged  to  be 
detached  from  Uie  other  by  a  friction  clutch,  and  each  cylinder  can  be 
detached  from  connexion  with  the  other. 

All  surfaces  of  cylinders,  steam-chests,  and  steam-pipes  are  jack- 
eted and  heated  by  steam  from  an  auxiliary  boiler. 

Estimated  power,  water-wheel  engines  at  11  revolutions  per  min- 
ute and  15  ibs.  pressure.  Cut-off  at  J.  3000  horses;  at  16  revolutions 
and  25  fts.  Cut-off  at  \.  5000  horses.  Propeller  engines  at  42  revo- 
lutions and  16  ft)s.  pressure.    Cut-off  at  f .    5000  horses. 
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Boilers  proved  with  a  cold  pressure  of  50  lbs.  Eacli  set  of  boilers 
has  an  independent  steam  engine  (donkey).  There  are  two  auxiliary 
engines  for  hoisting,  pumping,  &e.  Area  of  canvass,  6500  square 
yards.  Chains,  cables,  -\  inches  diameter.  Anchors,  chains,  and  c!ip- 
stans,  250  tons. 

Weight  of  propeller,  .  .  3R  tons. 

•'  "        shaft,  .  60     " 

"  rudder  stock  (18  ins.  diameter),  22     " 

Two  propeller  steamers  swung  at  sides,  abaft  of  wheel-house,  of  120 
tons  burthen  each. 

Accommodation. — 1st  class  passengers,  800.  2d  class  passengers, 
2000,     3d  class  passengers,  1200. 

Result  of  trial  trip. — Draft  of  water,  forward  22  feet  2  ins. ;  aft, 
25  feet — mean,  23  feet  7  inches. 

Water-wheel  engines  :  pressure  of  steam,  15-5  lbs.  Cut-ofF  at  ^''^ 
ihs.  of  stroke.  11  to  11-5  revolutions.    Indicated  power,  3330  horses. 

Propeller  engines  :  pressure  of  steam  16  lbs.  Cut-off  at  f  of  stroke. 
41  revolutions.     Indicated  power,  4800  horses. 

Speed  :  with  jib  and  fore  spankers  set,  having  an  area  of  canvass  of 
2500  yards,  14-5  knots. 

Consumption  of  fuel :  3-5  lbs.  per  horse  power  per  hour. 
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Particulars  of  the  Steamer  Adriatic. 

This  steamer  having  lately  been  purchased  by  the  North  Atlantic 
Steamship  Company,  is  being  fitted  for  sea,  and  at  the  same  time  her 
accommodations  for  passengers  have  been  so  altered  as  to  meet  the 
requirements  of  the  ncAV  and  particular  service  for  which  she  is  in- 
tended. 

The  essential  modification  regarding  the  hull  is  the  addition  of  a 
deck  extending  to  the  line  of  her  rail,  but  not  enclosed  at  the  sides 
beyond  the  line  of  saloon,  officers'  state  rooms,  &c.  Regarding  the 
en'o-ines,  an  alteration  in  the  operation  of  the  valves  is  being  made  by 
the  Novelty  Iron  AVorks — a  trial  of  the  engine  will  be  made  very 
shortly,  and  so  soon  as  approved  of  she  will  be  put  upon  the  route  be- 
tween New  York  and  Aspinw^all. 

Hull  built  by  James  and  George  Steers.  Machinery  by  Novelty  Iron 
Works,  New  York. 

Hl'll. — 

Lcngtli  over  all,         .                          .                          •  351  feet    8  inches. 
Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,         .                          .  344  "      G     " 

"       at  load  line,    .                           .                           .343  "    10     " 

Breadth  of  beam  at  midship  section,  muldtd,                        .  48  "      8     " 

"                    "                 "            extreme,          .  50  " 

Depth  of  hold,                          .                          .                         .  25  " 

"             to  spar  deck,                   .                           .  33  "      2     " 

Length  of  engine  and  boiler  space,  including  side  bunkers,  130  " 
Tonnage,  custom-house,         .                         .             4144. 
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ENGiNEa. — Description  of  engines — Oscillating. 

Diameter  of  cylinders,  .  .  .  101  inches. 

Length  of  stroke,         .  .  .12  feet. 

Maximum  pressure  of  steam  in  pounds,        •  26. 

'*  revolutions  per  minute,      .  .    14. 

Point  of  cutting-ort',  .  .       one-half. 

Draft  of  water  at  above  pressure  and  revolutions,  .        18     "       6     " 

Area  of  immersed  midship  section  at  load  draft,       .  8S0     " 

Diameter  of  paddle-wheels,    .  .  .       40     " 

Lensth  of  blades,         .  .  .  12     " 

Depth  "  .  .  .         3     " 

Number         "  .  .  32. 

Area  of  blade  surface,  .  .  2144     " 

Boilers. — Description  of  boilers — Vertical  tubular. 

Number  of  boilers,  .  .  8. 

Length  "  .  .  .20  feet  Ij  inches. 

Breadth         "  .  .  .        11      "      3     " 

Height  "         exclusive  of  steam  chimney,  .  14     " 

Number  of  furnaces,  .  .  48. 

Width  "  .  .  .  2     "      9     " 

Length  of  grate  bars,  .  .  .         8     " 

Number  of  tubes,         .  .  13,064. 

Diameter     "  external,     .  .  .  2     " 

Length        "  .  .  .  8     " 

Diameter  of  smoke  pipes,  ftwo,)  .  .         7     " 

Height  "  .  .  40     " 

Heating  surface  (fire  and  flues),  30,758  sq.  ft. 

Combustion,  .  .  Natural  draft. 

Capacity  of  coal  bunkers,  in  tons  of  coal,  1200. 

Consumption  of  coal  per  hour,  .  4  tons. 

Draft  of  water  at  load  line,     .  .  .       20     " 

"      light  "  .  .17     "    IJ     " 

Displacement       "         "         .  .     5233  tons. 

Weight  of  engines,  in  pounds,  .  825,000. 

boilers,  without  water,  .        836,232. 

"  water  in  boilers,  .  1,075,200. 

Floor  timbers  at  throats,  molded,  .  .  22     " 

sided,  .  .  13  and  16     " 

Distance  of  frames  apart  at  centres,  .  .       33  and  36     " 

Frame  strapped  with  diagonal  and  double  laid  iron  straps,  i  by  5     " 

Masts  and  rig — Brig. 

Intended  service,       .  New  York  to  Aspinwall. 

Description  of  coal.  Anthracite  or  Bituminous. 

Memoranda. — Liiunching  draft,  10  foot  2  ins.  Weight  of  hull,  2041 
tons.    Weight  of  engines,  boilers,  water,  coal,  spars,  &c.,  2400  tons. 

Average  displacement  per  inch  from  launching  draft  to  light  load 
line  (17  feet  1|-  ins.),  26'43  tons.  Average  displacement  per  inch  from 
light  load  line  to  load  line  (20  feet),  28'75  tons.  Average  displace- 
ment per  inch  from  load  line  to  21  feet  G  ins.,  31-5  tons. 

Piston  rod  14  inches  in  diameter.  Shafts  2G-5  inches  in  diameter. 
Air-pump  42  inches  in  diameter  by  5  feet  stroke  of  piston.  Conden- 
sers, Pirsson's  fresli  water,  having  24,000  square  feet  of  surface.  Dia- 
meter of  tubes,  f-inch,  of  No.  17  wire  gauge. 

Accommodations — Cabin  passengers,  350  ;  2d  cabin,  200  ;  Steer- 
age passengers,  1000.  Freight,  800  tons  measurement.      C.  H.  H. 

33* 
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On  the  Manufacture  of  3Ialhahle  Iron  and  Steel.* 
By  Mr.  Henry  Bessemer. 

[From  a  Paper  read  before  tUe  Institution  of  Civil  Engiueers,  Londou.]  • 

Attention  was  directed,  in  the  early  part  of  the  Paper,  to  the  ordi- 
nary mode  of  manufacturing  iron  by  the  puddling  process ;  in  the 
course  of  which  the  iron,  after  it  "came  to  nature,"  was  gathered  into 
balls,  and  was  then  removed,  as  quickly  as  possible,  to  the  squeezer, 
where  much  of  the  fluid  scoria,  with  other  mechanically  mixed  impu- 
rities, was  driven  out,  leaving  a  mass  or  billet  of  iron,  composed  of  thou- 
sands of  separate  fragments  of  metal,  the  entire  surface  of  every  one  of 
which  was,  more  or  less,  coated  with  dry  oxide,  or  fluid  silicate  of  the 
oxide  of  iron.  The  great  pressure  exerted  by  the  squeezer  sufficed  to 
so  far  remove  the  fluid  coating  of  the  contiguous  particles  as  to  bring 
their  surfaces  into  actual  contact,  and  consequently  to  effect  an  union 
at  such  parts.  But  the  whole  of  the  matter  thus  displaced  could  not 
find  its  way  between  the  interstices  of  the  mass,  and  therefore  it  became 
locked  in  its  numerous  cavities,  producing  points  of  weakness  and  sepa- 
ration in  the  metal.  No  amount  of  after  working,  or  rolling,  could  wholly 
displace  the  portions  of  cinder,  dry  oxide  of  iron,  and  of  sand,  which 
thus  became  mixed  up  with  and  were  diffused  throughout  the  mass, 
causing  flaws  and  cracks  in  the  iron,  all,  more  or  less,  objectionable. 

"Now,  if  these  imperfections  were  the  natural  and  inevitable  conse- 
quences of  the  conditions  under  which  malleable  iron  was  at  present 
produced,  it  followed  that  defects  of  a  similar  character  must  also  of 
necessity  exist  in  steel,  produced  by  the  puddling  process.  The  gran- 
ular condition  of  the  metal  and  its  exposure  to  heat  and  oxygen,  could 
not  fail,  in  both  ciises,  to  oxidize  the  entire  surfaces  of  the  numerous 
molecules  to  be  united  into  one  mass  ;  the  admixture  of  scoria  and  other 
matters,  from  the  furnace,  was  equally  certain  to  result ;  and  also  the 
difficulty  of  bringing  each  particle  of  the  metal  to  the  same  degree  of 
decarbonization  and  refinement  existed  as  in  the  making  of  iron,  with 
the  additional  inconvenience  arising  from  some  portions  of  the  metal 
becoming  entirely  decarbonized,  and  being  converted  into  soft  mallea- 
ble iron. 

Iron  thus  presented  a  most  unfavorable  contrast  with  the  other  mal- 
leable metals,  all  of  which  were  free  from  sand  or  scoria  ;  they  had  no 
hard  and  soft  parts,  and  required  no  welding  together  of  separate 
molecules,  but  they  were  perfectly  homogeneous,  and  free  from  all  me- 
chanical admixture  with  foreign  substances.  Gold,  silver,  copper,  zinc, 
tin,  and  lead,  owed  this  valuable  exemption  from  the  defects  univer- 
sally found  in  puddled  iron,  simply  to  the  fact  that  they  were  purified 
and  refined  in  a  fluid  state,  and  while  still  fluid  were  formed  into  in- 
gots, whereby  the  cohesion  of  every  particle  in  the  mass  was  insured. 
If,  then,  the  refining  of  other  malleable  metals,  while  in  a  fluid  state, 
and  their  formation  into  cast  ingots,  rendered  all  such  metals  more 
sound  and  homogeneous  than  iron,  while  it  did  not  lessen  their  extreme 
ductility,  why  should  iron  for  ever  remain  an  exception  to  the  general 

*From  the  Loud.  Artizaa,  July,  IS59. 
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rule  ?  It  might  be  truly  answered,  that  hitherto  the  excessively  high 
temperature  required  to  fuse  and  to  maintain  pure  iron  in  a  fluid  state, 
had  interposed  an  insuperable  barrier,  for  the  highest  heat  of  the  fur- 
naces only  sufficed  to  show  that  fluidity  was  a  possible  condition  of  that 
metal. 

It  need  not,  therefore,  be  a  matter  of  surprise,  that  when  Mr.  Bes- 
semer first  proposed  to  convert  crude  pig  iron  into  malleable  iron, 
while  in  a  fluid  state,  and  to  retain  the  fluidity  of  the  metal,  for  a  suffi- 
cient time  to  admit  of  its  being  cast  into  moulds,  without  the  employ- 
ment of  any  fuel  in  the  process,  his  proposition  was  looked  upon  by 
many  as  a  chimera,  or  as  the  mere  day  dream  of  an  enthusiast ;  but  it 
was  nevertheless  fully  recognised  and  supported  by  many  of  the  scien- 
tific men  of  the  day.  The  same  deep  conviction  of  the  truth  on  which 
the  new  process  was  based,  and  which  led  Mr.  Bessemer  to  bring  it 
before  the  British  Association,  in  1856,  had  since  determined  him  (in 
spite  of  the  opinions  then  pronounced  against  the  process)  to  pursue 
one  undeviating  course  until  the  present  time,  and  to  remain  silent  for 
years,  under  the  expressed  doubts  of  those  who  predicted  its  failure, 
rather  than  again  bring  forward  the  invention  until  it  had  been  prac- 
tically and  commercially  worked ;  and  there  had  been  produced  by  it 
both  iron  and  steel,  of  a  quality  which  could  not  be  surpassed  by  any 
iron  or  steel  made  by  the  tedious  and  expensive  process  now  in  gene- 
ral use. 

The  want  of  success  which  attended  some  of  the  early  experiments 
was  erroneously  attributed,  by  some  persons,  to  the  "burning"  of  the 
metal,  and  by  others  to  the  absence  of  cinder,  and  to  the  crystalline 
condition  of  cast  metal.  It  was  almost  needless  to  say,  that  neither  of 
the  causes  assigned  had  any  thing  to  do  with  the  failure  of  the  process, 
in  those  cases  where  fiiilure  had  occurred.  Chemical  investigation  soon 
pointed  out  the  real  source  of  difficulty.  It  was  found  that,  although 
the  metal  could  be  wholly  decarbonized,  and  the  silicum  be  removed, 
the  quantity  of  sulphur  and  of  phosphorus  was  but  little  afiected  ;  and 
as  difierent  samples  were  carefully  analyzed,  it  was  ascertained  that 
red  shortness  was  always  produced  by  sulphur,  when  present  to  the 
extent  of  j'gth  per  cent.,  and  that  cold  shortness  resulted  from  the 
presence  of  a  like  quantity  of  phosphorus;  it,  therefore,  became  neces- 
sary to  remove  those  substances.  Steam  and  pure  hydrogen  gas  were 
tried,  with  more  or  less  success,  in  the  removal  of  sulphur,  and  various 
fluxes,  composed  chiefly  of  silicates  of  the  oxide  of  iron  and  manganese, 
were  brought  in  contact  with  the  fluid  metal,  during  the  process,  and  the 
quantity  of  phosphorus  was  thereby  reduced.  Thus  many  months  were 
consumed  in  laborious  and  expensive  experiments ;  consecutive  steps 
in  advance  were  made,  and  many  valuable  facts  were  elicited.  The 
successful  working  of  some  of  the  higher  qualities  of  pig  iron  caused  a 
total  change  in  the  process,  to  which  the  efibrts  of  Messrs.  Bessemer 
and  Longsdon  were  directed.  It  was  determined  to  import  some  of  the 
best  Swedish  pig  iron,  from  which  steel  of  excellent  quality  was  made, 
and  tried  for  almost  all  the  uses  for  which  steel  of  the  highest  class 
was  employed.    It  was  then  decided  to  discontinue,  for  a  time,  all  fur- 
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tlier  experiments,  and  to  erect  steel  works  at  Sheffield,  for  the  express 
purpose  of  fully  developing  and  working  the  new  process  commercially, 
and  thus  to  remove  the  erroneous  impressions  so  generally  entertained 
in  reference  to  the  Bessemer  process. 

In  manufacturing  tool  steel  of  the  highest  quality  it  was  found  prefer- 
able, for  several  reasons,  to  use  the  best  of  Swedish  pig  iron,  and,  when 
converted  into  steel  by  the  Bessemer  process,  to  pour  the  fluid  steel 
into  water,  and  afterwards  to  re-melt  the  shotted  metal  in  a  crucible, 
as  at  present  practised  in  making  blister  steel,  whereby  the  small  in- 
gots required  for  this  particular  article  were  more  perfectly  and  more 
readily  made. 

It  was  satisfactory  to  know  that  there  existed  in  this  country  vast, 
and,  apparently,  inexhaustible  beds  of  the  purest  ores,  fitted  for  the 
process.  Of  the  hematite  alone,  970,000  tons  were  raised  annually,  and 
this  quantity  might  be  doubled  or  trebled,  whenever  a  demand  arose. 
It  was  from  the  hematite  pig  iron,  made  at  the  Workington  Iron 
Works,  that  most  of  the  larger  samples  of  iron  and  steel  exhibited  were 
made.  About  1  ton  13  cwt.  of  ore,  costing  10s.  per  ton,  would  yield 
1  ton  of  pig  metal,  with  60  per  cent,  less  lime,  and  20  per  cent,  less 
fuel,  than  were  generally  consumed  when  working  inferior  ores ;  while 
the  furnaces  using  this  ore  alone  yielded  from  220  to  240  tons  per 
week,  instead  of,  say  160  to  ISO  tons  per  week  when  working  with 
common  iron-stone.  The  Cleator  Moor,  the  Weardale,  and  the  Forest 
of  Dean  Iron  Works,  also  produced  an  excellent  metal  for  this  pur- 
pose. 

The  form  of  converting-vessel,  which  had  been  found  most  suitable, 
somewhat  resembled  the  glass  retort  used  by  chemists  for  distillation. 
It  was  mounted  on  axes,  and  was  lined  with  "  ganister,"  or  road  drift, 
which  lasted  during  the  conversion  of  thirty  or  forty  charges  of  steel, 
and  was  then  quickly  and  cheaply  repaired  or  renewed.  The  vessel 
was  brought  into  an  inclined  position,  to  receive  the  charge  of  crude 
iron,  during  which  time  the  tuyeres  were  above  the  surface  of  the  me- 
tal. As  soon  as  the  whole  charge  was  run  in,  the  vessel  was  moved  on 
its  axes,  so  as  to  bring  the  tuyeres  below  the  level  of  the  metal,  when 
the  process  was  at  once  brought  into  full  activity,  and  twenty  small, 
though  powerful  jets  of  air  sprung  upwards  through  the  fluid  mass; 
the  air  expanding  in  volume,  divided  itself  into  globules,  or  burst  vio- 
lently upwards,  carrying  with  it  a  large  quantity  of  the  fluid  metal, 
which  again  fell  back  into  tlie  burning  mass  below. 

The  oxygen  of  the  air,  appeared  in  this  process,  first  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and  at  the  same  time 
to  oxidize  the  silicum,  producing  silicic  acid,  which  uniting  with  the 
oxide  of  iron,  obtained  by  the  curabustion  of  a  small  quantity  of  me- 
tallic iron,  thus  produced  a  fluid  silicate  of  the  oxide  of  iron  or  "  cin- 
der," which  was  retained  in  the  vessel,  and  assisted  in  purifying  the 
metal.  The  increase  of  temperature  which  the  metal  underwent,  and 
which  seemed  so  disproportionate  to  the  quantity  of  carbon  and  iron 
consumed,  was  doubtless  owing  to  the  favorable  circumstances  under 
which  combustion  took  place.    There  was  no  intercepting  material  to 
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absorb  the  heat  generated,  and  to  prevent  its  being  taken  up  by  the 
metal,  for  heat  was  evolved  at  thousands  of  points,  distributed  through- 
out the  fluid,  and  when  the  metal  boiled,  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely  vivid 
combustion  going  on  in  every  one  of  its  numberless,  ever-changing 
cavities.  Thus,  by  the  mere  action  of  the  blast,  a  temperature  was 
attained  in  the  largest  masses  of  metal,  in  ten  or  twelve  minutes, 
that  whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  decarbonization  of  the  metal  was  regulated,  with 
creat  accuracy,  by  a  metre,  which  indicated  on  a  dial  the  number  of 
cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel  of 
any  quality  or  temper  could  be  obtained  with  the  greatest  certainty. 
As  soon  as  the  metal  had  reached  the  desired  point  (as  indicated  by 
the  dial),  the  workmen  moved  the  vessel,  so  as  to  pour  out  the  fluid 
malleable  iron,  or  steel,  into  a  founder's  ladle,  which  was  attached  to 
the  arm  of  a  hydraulic  crane,  so  as  to  be  brought  readily  over  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom, 
the  raising  of  which,  by  a  suitable  lever,  allowed  the  fluid  metal  to 
descend  in  a  clear  vertical  stream  into  the  moulds.  When  the  first 
mould  was  filled,  the  plug  valve  was  depressed,  and  the  metal  was  pre- 
vented from  flowing  until  the  casting  ladle  was  moved  over  the  next 
mould,  when  the  raising  of  the  plug  allowed  this  to  be  filled  in  a  simi- 
lar manner,  and  so  on,  until  all  the  moulds  were  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
metal  into  any  desired  form  rendered  unnecessary  the  tedious,  expen- 
sive, and  uncertain  operation  of  welding  now  employed  wdierever  large 
masses  were  required.  The  extreme  toughness  and  extensibility  of  the 
Bessemer  iron  was  proved  by  the  bending  of  cold  bars  of  iron,  3  ins. 
square,  under  the  hammer  into  a  close  fold,  without  the  smallest  per- 
ceptible rupture  of  the  metal  at  any  part ;  the  bar  being  extended  on 
the  outside  of  the  bend  from  12  inches  to  16J  inches,  and  being  com- 
pressed on  the  inside  from  12  inches  to7|-ins.,  making  a  difference  in 
length  of  9J  ins.  between  what,  before  bending,  were  the  two  parallel 
sides  of  a  bar  3  ins.  square.  An  iron  cable,  consisting  of  four  strands 
of  round  iron,  IJ-  ins.  diameter,  was  so  closely  twisted,  while  cold,  as 
to  cause  the  strands  at  the  point  of  contact  to  he  permanently  imbed- 
ded into  each  other.  Each  of  these  strands  had  ehsngated  12|-.  inches 
in  a  length  of  4  ft.,  and  had  diminished  one-tenth  of  an  inch  in  diam- 
eter, throughout  their  whole  length.  There  were  also  exhibited  some 
steel  bars,  2  ins.  square,  and  2  ft.  6  ins.  in  length,  twisted  cold  into  a 
spiral,  the  angles  of  which  were  about  45  degrees ;  and  some  round  steel 
bars,  2  ins.  in  diameter,  bent  cold  under  the  hammer,  into  the  form  of 
an  ordinary  horse-shoe  magnet,  the  outside  of  the  bend  measuring  5 
ins.  more  than  the  inside. 

The  steel  and  iron  boiler  plates,  left  without  shearing,  and  with  their 
ends  bent  over  cold,  also  afforded  ample  evidence  of  the  extreme 
tenacity  and  toughness  of  the  metal;  while  the  clear  even  surface  of 
the  railway  axle  and  piece  of  malleable  iron  ordnance  were  examples 
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of  the  perfect  freedom  from  cracks,  flaws,  or  hard  veins,  which  formed 
so  distinguishing  a  characteristic  of  the  new  metal.  The  tensile  strength 
of  this  metal  was  not  less  remarkable,  as  the  several  samples  of  steel 
tested  in  the  proving-machine,  at  Woolwich  Arsenal,  bore,  according 
to  the  reports  of  Colonel  Eardley-Wilniot,  R.  A.,  a  strain  varying  from 
150,000  lbs.  to  16:^,000  lbs.  on  the  square  inch,  and  four  samples  of 
iron  boiler-plate  from  08,314  lbs.  to  73,100  lbs;  while,  according  to 
the  published  e.xperiments  of  Mr.  W.  Fairbairn,  Staffordshire  plates 
bore  a  mean  strain  of  45,000  lbs.,  and  Low  Moor  and  Bowling  plates, 
a  mean  of  57,120  lbs.  per  square  inch. 

There  was  also  another  fact  of  great  importance  in  a  commercial 
point  of  view.  In  tlie  manufacture  of  plates  for  boilers  and  for  ship- 
building, the  cost  of  production  increased  considerably  with  the  increase 
of  weight  in  the  plate  ;  for  instance,  the  Low  Moor  Iron  Company  de- 
manded j£22  per  ton  for  plates  weighing  2  J  cwt.  each,  but  if  the  weight 
exceeded  5  cwt.,  then  the  price  rose  from  ^£22  to  =£37  per  ton.  Now, 
with  cast  ingots,  such  as  the  one  exhibited,  and  from  which  the  sample 
plates  were  made,  it  was  less  troublesome,  less  expensive,  and  less 
wasteful  of  material,  to  make  plates  weighing  from  10  to  20  cwt.  than 
to  produce  smaller  ones,  and  indeed  there  could  be  but  little  doubt  that 
large  plates  would  eventually  be  made  in  preference,  and  that  those 
who  wanted  small  plates  would  have  to  cut  them  from  the  large  ones. 
A  moment's  reflection  would  therefore  show  the  great  economy  of  the 
new  process,  in  this  respect ;  and  when  it  was  remembered  that  every 
riveted  joint  in  a  plate  reduced  the  ultimate  strength  of  each  100  lbs. 
to  70  lbs.,  the  great  value  of  long  plates  for  girders  and  for  ship-build- 
ing would  be  fully  appreciated. 

At  a  time  when  the  manufacture  of  ordnance  occupied  so  large  a 
share  of  public  attention,  it  was  interesting  briefly  to  point  out  the 
great  facility  which  the  Bessemer  process  afforded  of  forming  masses, 
both  of  malleable  iron  and  of  steel,  of  a  size  suitable  for  the  heaviest 
ordnance,  without  any  welding  together  of  separate  slabs,  or  the  more 
costlier  mode  of  building  up  the  gun  with  pieces  accurately  turned  and 
fitted  together.  ]\Iany  attempts  have  been  made  to  produce  wrought 
iron  ordnance,  and  this  object  had  been  successfully  accomplished  in 
the  case  of  the  large  gun  produced  at  the  Mersey  forge.  But,  however 
perfect  this  one  gun  might  be,  the  time  required  to  make  it,  and  its  im- 
mense cost,  manifestly  rendered  it  still  a  great  desideratum  to  produce 
guns  rapidly  and  cheaply  of  a  material  equal  to  or  greater  in  tensile 
strength  than  wrought  iron,  and,  if  possible,  free  from  the  liability 
which  that  material  had  to  flaws  and  to  deterioration,  during  its  long 
exposure  to  a  welding  heat.  It  was  believed  that  the  Bessemer  pro- 
cess supplied  this  desideratum,  as  masses  of  cast  malleable  metal  could 
be  produced  of  10  to  20  tons  in  weight  in  a  single  piece,  and  two  or 
three  such  pieces  might  be  conveniently  made  by  the  same  apparatus 
in  one  day.  The  metal  so  made  might  be  either  soft  malleable  iron  or 
soft  steel.  In  order  to  prove  the  extreme  toughness  of  such  Iron,  and 
the  strain  to  which  it  might  be  subjected  without  bursting,  several  cast 
and  hammered  cylinders  were  placed  cold  under  the  steam-hammer, 
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anel  -were  crushed  do^vn  without  theleast  tearing  of  the  metal,  as  was 
shown  by  the  samples  exhibited.  These  cylinders  were  drawn  from  u 
round  cast  iron  ingot  of  only  2  ins.  greater  diameter  than  the  finished 
cylinder,  and  in  the  precise  way  in  which  a  gun  would  be  treated;  they 
might,  therefore,  be  considered  as  short  sections  of  an  ordinary  9- 
pounder  field-piece.  The  tensile  strength  of  the  samples,  as  tested  at  the 
Royal  Arsenal,  was  64,566  lbs.  per  sq.  in.,  while  the  tensile  strength  of 
pieces  cut  from  the  Mersey  gun  gave  a  mean  of  50,624  lbs.  longitudi- 
nally, and  43,339  lbs.  across  the  grain  ;  thus  showing  a  mean  of  17,550 
lbs.  per  sq.  in.  in  favor  of  the  Bessemer  iron. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed  with  the  simple  dif- 
ference, that  the  iron,  instead  of  running  direct  from  the  melting  fur- 
nace into  the  mould,  must  first  be  run  into  the  converting  vessel,  where 
in  ten  minutes  it  would  become  steel,  or  malleable  iron,  as  was  desired, 
and  the  casting  might  then  take  place  as  in  the  ordinary  manner.  The 
small  piece  of  ordnance  exhibited  served  to  illustrate  this  import- 
ant manufacture ;  and  it  was  interesting,  in  consequence  of  its  being 
the  first  gun  that  was  ever  made  in  malleable  iron  without  a  weld  or 
joint.  The  importance  of  this  fact  would  be  enhanced  when  it  was 
known  that  conical  masses  of  this  pure  tough  metal,  of  from  5  to  10 
tons  in  weight,  could  be  produced  at  Woolwich  at  a  cost  not  exceeding 
£6  12s.  per  ton,  inclusive  of  the  cost  of  pig  iron,  remelting,  waste  in 
the  process,  labor,  and  engine  power.  The  conical  ingots  being  cast 
in  iron  moulds,  the  great  delay  in  moulding  in  loam  would  be  avoided; 
and  as  the  iron  moulds  employed  might  be  removed  from  the  casting- 
pit  within  an  hour  after  the  metal  had  been  poured  into  them,  the 
tedious  interval  of  three  days  now  required  by  the  cast  iron  guns  be- 
fore removal  would  be  also  avoided,  thus  immensely  increasing  the 
capabilities  of  the  foundry. 

If  it  was  assumed  that  these  advantages  were  about  equal  to  the  cost 
of  hammering  the  cast  ingot,  then,  by  this  process,  it  would  be  prac- 
ticable to  produce  guns  of  any  size,  in  hammered  cast  steel,  or  mallea- 
ble iron,  ready  for  the  boring  mill,  at  about  the  same  cost  as  the  cast 
iron  guns  now  in  use ;  but  if  the  weight  of  the  guns  could  be  reduced 
by  20  or  25  per  cent.,  in  consequence  of  their  superior  strength,  then 
an  actual  saving  in  that  proportion  would  be  efit'cted  in  the  first  cost 
of  every  gun  so  made.  These  important  facts  had  been  laid  before  the 
government,  and  their  advantages  were  stated  to  be  fully  appreciated 
by  Colonel  Eardley-Wilmot,  the  Superintendent  of  the  Royal  Gun 
Factories,  who  had  evinced  a  great  interest  in  the  progress  of  the  in- 
vention from  its  earliest  date,  and  to  whose  kindness  the  author  was 
indebted  for  the  many  valuable  trials  of  the  tensile  strength  of  the 
various  samples  of  metal  that  have  been  submitted  for  investigation. 

It  would  be  interesting  to  those  who  were  watching  the  advancement 
of  the  new  process  to  know  that  it  was  already  rapidly  extending  itself 
over  Europe.  The  firm  of  Daniel  Elfstrand  &  Co.,  of  Edsken,  who 
■were  the  pioneers  in  Sweden,  had  now  made  several  hundred  tons  of 
excellent  steel  by  Bessemer's  process.  Another  large  manufactory  had 
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since  been  started  in  their  immediate  neigbborhood,  and  three  other 
companies  were  also  making  arrangements  to  use  the  process.  The 
authorities  in  Sweden  had  fully  investigated  the  whole  process,  and  had 
pronounced  in  favor  of  it.  The  large  steel  circular  saw  plate  exhibited 
was  made  by  Mr.  Goranson,  of  Geffle,  in  Sweden,  the  ingot  being  cast 
direct  from'the  fluid  metal,  within  fifteen  minutes  of  its  leaving  the 
blast  furnace.  In  France,  the  process  has  been  for  some  time  carried 
on  by  the  old  established  firm  of  James  Jackson  &  Son,  at  their  steel 
works,  near  Bordeaux.  This  firm  was  about  to  manufacture  puddled 
steel  on  a  large  scale.  They  had  already  got  a  puddling  furnace  erect- 
ed and  in  active  operation,  when  their  attention  was  directed  to  the 
Bessemer  process,  the  apparatus  for  which  was  put  up  at  their  works 
last  year ;  and  they  were  now  extending  their  field  of  operations  by 
putting  up  more  powerful  apparatus  at  the  blast  furnaces  in  the  Landes. 
There  were  also  four  other  blast  .furnaces  in  the  south  of  France  in 
course  of  erection,  for  the  express  purpose  of  carrying  out  the  new 
process. 

The  irons  of  Algeria  and  Saxony  had  produced  steel  of  the  highest 
quality. 

Belgium  was  not  much  behind  her  neighbors ;  the  process  was  now 
bcin<T  carried  into  operation  at  Liege,  where  excellent  steel  had  been 
made  from  the  native  coke  iron ;  while  in  Sardinia  preparations  were 
also  being  made  for  working  the  system.  Russia  had  sent  to  London 
an  engineer  and  a  professor  of  chemistry  to  report  on  the  process,  and 
Professor  Miiller,  of  Vienna,  and  M.  Dumas  and  others  from  Paris, 
had  visited  Sweden,  to  inspect  and  report  on  the  working  of  the  new 
system  in  that  country. 

The  Bessemer  process  might  therefore  be  now  fairly  considered  an 
accomplished  commercial  fact,  and  in  a  country  like  England,  where 
the  manufacture  of  iron  and  steel  formed  so  important  a  branch  of  the 
national  industry,  and  was  so  necessary  an  element  in  all  the  great 
manufacturing  operations,  it  must  be  admitted  that  an  impartial  ex- 
amination of  the  new  system  was  of  the  highest  importance,  not  only 
to  those  immediately  concerned  in  the  production  of  malleable  iron 
and  steel,  but  to  the  country  generally. 

That  the  process  admitted  of  further  improvement,  and  of  a  vast 
extension  beyond  its  present  limits,  the  author  had  no  doubt ;  but  those 
steps  in  advance  would,  he  imagined,  result  chiefly  from  the  experience 
gained  in  the  daily  commercial  working  of  the  process,  and  would  most 
probably  be  the  contributions  of  the  many  practical  men  who  might 
be  engaged  in  carrying  on  the  manufacture  of  iron  and  steel  by  this 
system.  Hitherto  the  process  had  been  brought  into  its  present  prac- 
tical and  commercial  state,  without  recourse  to  any  of  the  numerous 
inventions  which  were  supposed  by  the  several  authors  to  be  essential 
to  the  success  of  the  system  ;  but  any  real  improvement  that  might  be 
brought  forward  would  be  cordially  received  and  encouraged. 
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Jensen's  Marine  Engine  Governor.'*' 

At  tlae  Institution  of  Mechanical  Engineers,  on  Wednesday,  the  4th 
of  May,  a  paper  was  read  by  Mr.  Henry  Maudslay,  descriptive  of  this 
apparatus,  the  object  of  which  is  to  prevent  the  engine  from  running 
off  at  an  excessive  speed,  when  the  resistance  of  the  water  is  suddenly 
removed  by  the  pitching  or  rolling  motion  of  the  vessel  in  stormy 
weather.  This  governor  consists  of  a  cylinder.  A,  at  the  bottom  of 
which  a  communication  or  opening,  B,  is  made  through  the  side  of  the 
vessel,  as  near  as  possible  to  the  propeller  or  paddle  wheel ;  in  this 


cylinder  a  piston,  c,  works,  attached  to  the  piston  rod,  r,  which  ig 
connected  by  means  of  bell-cranks,  E,  and  rods,  F,  with  the  spanner 
or  lever  arm,  G,  of  the  throttle  valve  in  the  steam-pipe  of  the  engine. 
When  the  motion  of  the  vessel  causes  the  propeller  to  be  less  deeply 
immersed,  the  pressure  of  water  in  the  cylinder,  A,  is  diminished,  the 
piston,  C,  of  which  is  forced  down  by  the  spring  above,  thereby  clos- 
ing the  throttle  valve  to  the  required  extent,  and  preventing  the  speed 
of  the  engine  from  increasing;  also,  when  the  propeller  is  more  deeply 
immersed,  the  pressure  in  the  cylinder.  A,  is  increased,  and  raises  the 
piston,  c,  opening  the  throttle  valve,  and  admitting  more  steam  to  the 
engine,  so  as  to  maintain  the  required  speed :  the  object  being  to  con- 
trol the  speed  of  the  engine  before  it  has  time  to  sensibly  change, 

*  From  the  Lnnd.  Artizan,  June.  1859. 
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instead  of  waiting  for  a  change  to  bring  the  governor  into  action.  Fig. 
1  is  a  view  of  the  apparatus  as  applied  to  a  vessel ;  the  apparatus  is 
shown  iu  Fig.  2  detached  and  to  an  enlarged  scale. 


The  Origin  of  the  Electric  Telegraph.'* 

Dr.  Ilamel,  of  the  Imperial  Academy  of  Sciences  at  St.  Petersburg, 
who  has  communicated  to  that  Academy  the  results  of  his  laborious 
researches  regarding  the  early  history  of  the  Electric  Telegraph, 
shows  how  the  construction  of  the  very  first  telegraph,  worked  by  a 
galvanic  battery,  originated. 

On  the  6th  of  August  of  this  year,  it  will  be  just  half  a  century 
since  it  was  completed  at  Munich,  in  Bavaria.  It  appears  that  an 
event  in  connexion  with  the  war  brought  on  by  Austria  against  France 
fifty  years  ago,  in  1809,  caused  the  galvanic  telegraph  to  be  invented 
and  made. 

The  Austrian  army  had  on  the  9th  of  April  in  that  year  begun  to 
cross  the  river  Inn,  and  to  enter  Bavaria.  King  Ma  ximilian  had  hardly 
been  informed  of  this,  when  he,  on  the  11th,  with  his  family,  in  all 
haste,  retired  from  Munich  to  the  western  frontier  of  his  kingdom, 
to  the  town  of  Dillingen. 

He  took  with  him  Baron  von  Montgelas,  who  was  at  the  head  of 
two  of  the  most  important  branches  of  administration  in  Bavaria,  the 
Foreign  and  Home  Departments. 

By  means  of  the  line  of  Chappe's  optico-mechanical  telegraphs, 
established  all  the  way  from  the  French  frontier  to  Paris,  the  Empe- 
ror Napolean  I.  got  there  the  information  of  the  Austrian  army  having 
entered  Bavaria  much  sooner  than  it  had  been  thought  possible  by  the 
Bavarians,  namely  on  the  12th,  and  he,  without  delay,  departed  from 
Paris  for  Bavaria  on  the  way  to  his  army.  He  came  so  totally  unex- 
pected to  Dillingen,  that  he  found  King  Maximilian  in  bed. 

There  is  no  doubt  that,  to  the  speedy  arrival  of  the  Emperor  Napo- 
lean I.  in  the  midst  of  his  army,  Bavaria  owed  its  deliverance  from 
the  Austrians.  Munich  had  been  already,  on  the  IGth  of  April,  oc- 
cupied by  the  Austrian  General  Jellachich,  but  he  was  in  less  than  a 
week  after,  on  the  22d,  obliged  to  withdraw,  and  King  Maximilian 
was  again  able  to  enter  into  his  capital. 

This  event,  so  vitally  important  for  Bavaria  and  Munich,  must  there 
have  directed  a  special  attehtion  to  the  utility  of  telegraphs. 

Baron  Montgelas  had  been  witness  of  the  surprise  caused  by  the 
French  Emperor's  unexpected  arrival  at  Dillingen.  Under  his  exten- 
sive administration  was  also  the  Munich  Academy  of  Sciences.  Dr. 
Samuel  Thomas  von  Soemmerring,  the  well  known  anatomist  and  phy- 
siologist, who  had  been  since  1805  a  member  of  that  Academy,  was 
from  time  to  time  invited  to  come  to  dine  with  the  minister  Montgelas 
at  Bogenhausen,  near  Munich,  where  he  lived.  This  was  the  case  on 
the  5th  of  July,  1809,  when  the  minister  expressed  to  him  the  wish  to 

*  From  the  Journal  of  the  Society  of  Arts,  No.  338. 
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get  from  the  Academy  of  Sciences  proposals  for  telegraphs,  having, 
it  is  to  be  supposed,  in  view  no  other  but  improved  optical  or  mechan- 
ical telegraphs. 

Soemmerring,  who  had,  like  Humboldt,  very  early  paid  attention 
to  galvanism,  in  hopes  of  being  able  to  make  its  study  useful  to  clear 
up  some  of  the  most  mysterious  portions  of  physiology,  and  who  also 
had  now  closely  followed  and  noted  the  brilliant  chemical  discoveries 
made  hj  Davy  with  tlie  galvanic  battery  in  the  laboratory  of  the  Royal 
Institution  in  London,  at  once  resolved  to  try  whether  the  evolution 
of  gases  from  the  decomposition  of  water  by  the  action  of  the  galvanic 
current  might  not  be  applied  to  telegraphic  purposes. 

From  the  time  of  the  above  mentioned  dinner  at  the  minister's,  he 
gave  himself  no  rest  in  his  endeavors  to  construct  a  galvano-chemical 
telegraph. 

On  the  6th  of  August  he  considered  the  object  of  his  ardent  desire 
attained.  He  noted  that  day :  "  Tried  the  entirely  finished  instrument, 
which  completely  answers  my  expectations."  He  was  then  able  to 
work  with  the  telegraph  he  had  invented  through  724  feet  of  wire. 
Twelve  days  later  he  telegraphed  through  no  less  than  2000  feet,  and 
on  the  29th  of  August,  he  exhibited  his  telegraph  in  action  before  a 
meeting  of  the  Academy  of  Sciences. 

He  now  wished  to  send  his  instrument  to  the  National  Institute  in 
Paris.  On  the  -1th  of  November,  the  chief  surgeon  of  the  French 
army,  Dominique  Jean  Larre}',  with  whom  Soemmerring  had  been  lono- 
acquainted,  came  to  Munich  on  his  way  to  Paris  from  the  army,  after 
the  battles  of  Aspern,  Esslingen,  and  particularly  at  Deutsch  Wagram, 
■where  Napoleon  I.  had  on  the  field  created  him  a  Baron.  Larrey  most 
readily  offered  to  take  the  telegraph  with  him,  and  even  assisted  at 
the  packing  of  it. 

After  his  departure,  Soemmerring  composed  a  French  memoir,  de- 
scribing his  invention,  which  he  forwarded  to  Larrey,  in  Paris,  with 
a  letter,  wherein  lie  expressed  his  hope  that  he  would  also  exhibit  the 
telegraph  to  the  Emperor. 

Dr.  Hamel  has  ascertained  in  Paris,  that  Larrey  presented  Soem- 
merring's  telegraph  to  the  Institute  on  the  4th  of  December  (1809), 
and  that  Biot,  Carnot,  Charles  and  Monge  were  appointed  to  report; 
on  it. 

Soemmerring  to  his  great  delight,  succeeded  in  accomplishing  on 
the  23d  of  August,  1810,  his  very  ingenious  mechanical  contrivance 
for  causing  the  gas  bubbles  rising  from  the  wire-points  in  the  water 
to  ring  an  alarm  bell. 

Ten  days  previous  to  that,  on  the  13th  of  August,  Baron  Schilling, 
then  attached  to  the  Russian  Mission  at  Munich,  saw  for  the  first  time 
Soemmerring's  telegraph.  He  became  enthusiastically  fond  of  the 
new  art  of  signalizing,  whieh  promised  to  become  so  all-important,  and 
he  directed  the  attention  of  many  other  persons  to  it.  In  1811  he  in- 
troduced to  Soemmerring,  Colonel  Count  Jeroslas  Potocky,  who  took 
a  telegraph  made  for  liim  to  Vienna,  and  exhibited  it  on  the  1st  of 
July  to  the  Emperor  Francis  I.,  in  the  presence  of  the  Empress  and 
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the  Arclidukes  Charles  and  John.  Ilis  Majesty  expressed  the  M'ish 
to  have  a  telegraphic  commuuication  established  between  Vienna,  and 
his  country  palace  Laxcnburg,  a  distance  of  nine  miles.  Baron  Schil- 
ling Tvas,  as  stated  in  the  Journal  a  short  time  since,*  the  medium  by 
■which  the  British  Envoy  and  Minister  Plenipotentiary  at  Munich,  the 
Honorable  Frederic  James  Lamb,  brother  to  Lady  Palmerston,  and 
subsequently  the  second  Lord  Melbourne,  on  the  12th  of  July,  1816, 
witnessed  experiments  with  Soemmerring's  instrument,  being  the  first 
Englishman  who  ever  saw  a  galvanic  telegraph. 

Again,  Baron  Schilling  was  the  person  who,  at  a  later  period,  made 
in  St.  Petersburg  the  first  electro-magnetic  telegraph,  which  he,  in 
1835,  two  years  before  his  death,  exhibited  to  the  meeting  of  the  Ger- 
man naturalists  at  Bonn.  Dr  Hamel  has  explained  to  the  St.  Petersburg 
Academy,  in  detail,  how  Baron  Schilling's  telegraphic  contrivance 
found,  in  183G,  its  way  from  the  borders  of  the  Rhine  to  England, 
and  so  gave  the  impulse  to  the  spreading  of  that  most  wonderful  ap- 
plication of  science,  by  means  of  which,  ere  long,  all  inhabited  parts 
of  the  globe  will  be  put  in  telegraphic  intercommunication. 

*  Jourual  of  tbu  Society  of  Arts,  Vol.  Til,  p.  235. 


Aji  improved  method  of  effecting  the  separation  of  tlie  fibres  of  wood,  for 
the  manvfacture  of  paper  therefrom,  ichich  is  also  applicable  to  the 
separation  of  the  fibres  of  flax  or  other  substances  for  tlie  manufac- 
ture of  textile  fabrics,  and  also  to  the  separation  of  other  substances 
for  similar  or  other  jmrposes, — being  a  Communication.  Patented 
by  William  Edward  Newton.*   Dated  London,  June  21st,  1858. 

It  is  well  known  that  the  fibres  of  most  kinds  of  wood  are  arranged 
in  the  form  of  very  minute  tubes,  in  which  the  sap  circulates.  Now 
the  improved  method  of  separating  these  fibres,  constituting  this 
invention,  consists  in  subjecting  the  wood,  while  in  a  strong  cylinder 
or  box,  to  the  action  of  steam,  air,  gas,  hot  water,  or  other  fluid,  under 
a  high  pressure,  for  the  purpose  of  charging  its  tubes,  as  well  as  the 
spaces  between  them,  and  then  causing  it  to  be  suddenly  projected 
from  the  cylinder  or  box  into  the  atmosphere  or  into  a  partial  vacuum, 
where,  by  the  expansive  force  acting  within  and  upon  the  tubes,  they 
will  burst  open,  and  cause  the  complete  separation  of  the  fibres.  The 
same  process  applies  to  the  separation  and  opening  of  flax  and  other 
analogous  fibrous  materials. , 

The  figure  exhibits  a  lojigitudinal  central  section  of  a  cylinder,  or, 
as  (from  its  operation)  it  may  be  termed,  a  gun,  for  efiecting  the  sepa- 
ration of  the  fibres  of  wood  preparatory  to  their  conversion  into  paper 
pulp.  This  gun  may  be  of  any  suitable  length  and  calibre,  and  com- 
posed of  a  piece  or  pieces  of  lap-welded  iron  tubing  A,  permanently 
closed  at  one  end  with  a  stopper  B,  and  at  the  other  end  fitted  with  a 
movable  head  or  cap  c.  The  cap  is  to  be  fitted  after  the  fashion  of 
a  valve,  or  with  a  suitable  packing  to  be  capable  of  making  a  steam- 

*  From  Xewton's  London  Journal,  April,  ISoU. 
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tight  joint.  In  order  to  secure  this  cap  C,  firmly  in  place,  and  there- 
by close  the  gun,  a  bracket-arm  H,  is  bolted  to  one  side  of  the  gun, 
for  the  purpose  of  carrying  by  a  hinge-joint  a,  a  strong  lever  D,  which 
is  capable  of  being  brought  to  a  position  across  the  cap  c,  and  secured 
in  that  position  liy  a  hook  5,  at  one  end  of  the  lever  E,  which  is  at- 
tached to  the  gun  on  the  opposite  side  to  that  of  the  hinge-joint  a,  of 
the  first  lever  by  a  fulcrum  pin  c.  The  other  end  of  the  lever  E  has 
hinged  to  it  a  prop  piece  d,  which,  when  resting  upon  the  side  of  the 
gun,  secures  the  hook  b,  upon  the  lever  D.  F,  is  a  screw,  working  in 
the  lever  d,  for  the  purpose  of  securing  the  cap  closely  to  the  mouth 
or  muzzle  of  the  gun ;  and  e,  e,  are  screw-bolts,  which  attach  the  cap 
loosely  to  the  lever  D.  G,  is  a  steam-pipe,  for  admitting  steam  from 
a  boiler  to  the  gun  next  the  cap  c.  This  pipe  should  be  furnished 
with  a  stop-cock  or  valve.  /,  is  the  pipe  at  the  other  end  of  the  gun, 
for  the  escape  of  air  when  the  steam  is  admitted,  y,  is  a  pipe,  for  allow- 
ing any  water  to  run  back  from  the  gun  to  the  boiler  when  desired. — ■ 
This  gun  is  to  be  placed  in  a  slightly  inclined  position,  so  that  a  small 


quantity  of  water  may  settle  near  the  breech,  and  should  either  be 
mounted  in  a  very  strong  frame,  capable  of  sustaining  it  against  recoil, 
or  be  otherwise  supported  at  its  breech  for  that  purpose.  The  wood 
may  be  put  in,  either  in  the  form  of  a  log,  as  large  as  can  be  conve- 
niently inserted,  or  in  smaller  pieces,  and  in  any  case  the  gun  may  be 
nearly  filled  with  it,  provided  that  a  space  be  left  near  the  breech  for 
the  collection  of  a  small  quantity  of  water.  It  is  better  that  the  wood 
should  be  cut  while  green,  and,  before  being  put  in  the  gun,  it  should 
be  soaked  in  water  for  several  days,  or  till  the  sap  is  displaced  by  the 
water.  When  the  wood  has  been  put  in,  the  lever  D,  is  brought  up 
and  secured  by  bringing  down  the  hook  h,  of  the  lever  E,  upon  it,  and 
by  setting  up  the  prop  piece  (7,  of  the  latter  lever ;  and  the  screw  F, 
is  then  screwed  up  to  close  the  cap  c,  tightly.  The  next  thing  to  bo 
done  is  to  expel  the  air  from  the  gun,  which  is  done  by  opening  the 
stop-cock  in  the  pipe  /,  and  admitting  steam  slowly  from  the  boiler 
by  the  pipe  g,  till  it  issues  copiously  from  the  air  escape-pipe/,  when 
the  latter  may  be  closed  entirely,  and  steam  admitted  freely  by  the 
steam-pipe.  The  temperature  in  the  boiler  should  be  about  300°  I'ahr., 
which  will  give  a  pressure  of  above  two  hundred  pounds  per  square 
inch.  After  steam  has  been  admitted  to  the  gun  for  a  few  minutes, 
the  temperature  of  all  the  water  that  remains  in  the  wood,  not  dis- 
placed by  the  steam  or  converted  into  steam,  will  be  the  same  as  that 
in  the  boiler;  and  a  quantity  of  water  that  will  have  been  collected  in 
the  lowest  part  of  the  gun,  by  reason  of  the  condensation  of  the  steam 
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in  contact  witli  the  interior  surface  of  tbe  gun,  and  by  the  expulsion 
from  the  wood,  will  be  of  the  same  temperature  also.  The  cap  may 
then  be  s«t  free,  by  an  attendant,  standing  some  distance  behind  the 
muzzle,  tripping  up  the  prop  piece  d,  by  pulling  a  string  /*,  attached 
thereto,  and  depressing  the  rear  end  of  the  lever  E.  The  hook  b,  will 
thus  be  raised  from  the  lever  d,  and  the  pressure  of  the  confined  steam 
will  force  off  the  cap  c.  The  steam,  which  is  instantly  generated  from 
the  water  in  the  rear  portion  of  the  gun,  by  the  rctluction  of  the  pres- 
sure, will  force  the  wood  out  of  the  gun,  and  as  it  emerges,  the  expan- 
sion of  the  steam  in  and  among  its  tubes,  and  the  instantaneous  flash- 
ing into  steam  of  a  portion  of  water  remaining  in  it,  will  effect  a 
perfebt  separation  of  its  fibres,  leaving  them  in  a  state  in  which  they 
may  either  at  once,  or  after  bleaching,  be  introduced  to  the  pulp-mill 
or  other  machinery  for  their  reduction  into  pulp,  or  into  a  suitable 
state  for  conversion  into  paper.  The  fibres,  it  may  be  stated,  though 
scattered  about,  are  nearly  all  left  within  seventy  or  eighty  feet  from 
the  muzzle  of  the  gun,  and  may  be  collected  without  difficulty. 

The  patentee  claims,  "separating  the  fibres  of  wood  and  other  fibrous 
substance  by  charging  the  same  with  steam,  air,  or  other  gaseous  body 
or  hot  water,  in  a  cylinder  or  other  suitable  receptacle  substantially 
similar  to  that  herein  described,  and  afterwards  suddenly  subjecting 
the  substance  under  operation  to  a  sufficiently  diminished  atmospheric 
pressure,  to  cause  its  disruption,  by  the  expansion  of  the  fluid  or  gas- 
eous body  within  it." 

On  a  New  3Ietliod  of  Maniifacturing  Ammonia.* 
By  Alexander  \Yilliams,  Neath. 

The  importance  of  aiumonia  and  its  sister  compound,  nitric  acid,  in 
an  agricultural  point  of  view,  as  forming  probably  the  chief  sources 
whence  the  nitrogen  of  plants  is  obtained,  and  the  high  commei'cial 
price  of  compounds  containing  either  of  these  substances,  have  led 
practical  chemists  to  look  upon  any  new  method  of  obtaining  them 
as  one  of  the  great  desiderata  of  the  day. 

The  atmosphere,  with  its  water,  contains  the  elements  necessary 
for  the  formation  both  of  ammonia  and  nitric  acid,  and  during  the  pas- 
sage of  electricity  both  are  formed ;  but  so  far  as  our  present  know- 
ledge extends,  and  from  a  long  series  of  experiments  on  the  subject, 
I  am  led  to  believe  that  it  will  be  some  time  ere  the  Society's  premium 
•will  be  claimed  "  for  the  production  of  ammonia  or  nitric  acid  from 
their  elements,  by  methods  which  would  admit  of  practical  applica- 
tion." 

After  having  been  engaged  for  many  years  in  experiments  on  this 
subject,  I  have  arrived  at  the  conclusion  that,  except  under  peculiar 
circumstances,  nitrogen  and  hydrogen  in  their  gaseous  or  elementary 
state,  will  not  combine  together  in  suflScient  quantities  to  be  commer- 
cially available.  To  make  them  unite  in  any  quantity  it  is  necessary 
that  the  nitrogen  should,  in  its  nascent  state,  be  brought  in  contact 
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with  the  hydrojren,  wlien  union  will  take  place,  but  this  combination 
is  much  more  readily  effected  if  both  be  in  their  nascent  state. 

To  obtain  nascent  nitrogen  it  is,  of  course,  necessary  to  decompose 
one  of  its  compounds,  and  thus  far  I  had  only  arrived  at  the  same 
conclusion  as  every  one  else.  The  object  of  this  paper  is  to  direct  at- 
tention to  a  bye-product  of  one  of  our  most  important  chemical  manu- 
factories, -which  is  exactly  adapted  for  our  purpose. 

The  animal  and  vegetable  kingdoms  have  been  so  thoroughly  searched 
by  the  shoals  of  manure  manufacturers  of  this  and  other  countries, 
that  the  discovery  of  any  new  nitrogen  compound  in  these  kingdoms 
seems  to  be  altogether  improl)able;  one  is  therefore  naturally  led  to  the 
mineral  kingdom,  and  our  ideas  as  naturally  become  fixed  on  nitrate  of 
soda  as  the  cheapest  source.  It  has  been  known  for  years  that  nitric 
acid,  or  other  compounds  of  nitrogen  and  oxygen,  could  be  converted 
into  ammonia,  and  therefore  the  use  ofa  nitrate  would  present  no  nov- 
elty ;  but  if  we  can  obtain  the  nascent  nitrogen  from  nitrate  of  soda  as 
a  bye-product,  we  shall  have  made  a  grand  step  towards  facilitating  the 
manufacture  of  ammonia. 

This,  I  believe,  1  have  accomplished.  Of  the  thousands  of  tons  of 
nitrate  of  soda  annually  imported  into  this  country,  I  have  been  told, 
on  good  authority,  that  about  half  is  used  in  the  manufacture  of  sul- 
phuric acid.  It  is  well  known  that  sulphuric  acid  is  usually  manu- 
factured in  a  large  leaden  chamber  having  attached  to  it  a  burner 
where  sulphur  is  kept  constantly  burning,  by  which  it  is  converted 
into  sulphurous  acid.  The  great  difficulty  of  the  manufacture  is  to 
give  another  atom  of  oxygen  to  this  sulphurous  acid  (  S  0^ )  to  convert 
it  into  sulphuric  acid  (  S  O3  ),  and  it  is  for  this  purpose  that  the  ni- 
trate of  soda  (cubic  nitre)  is  used,  and  usually  in  the  following  manner: 
— one  or  more  movable  iron  pots  are  placed  in  the  burner.  Into  each 
of  these  pots  is  put,  as  often  as  required,  a  few  pounds  of  nitrate  of 
soda,  and  with  it  a  sufficient  quantity  of  sulphuric  acid  to  decompose 
it.  Sulphate  of  soda  (salt  cake)  remains  in  the  pot,  whilst  nitric  acid 
and  probably  other  compounds  of  nitrogen  and  oxygen  pass  with  the 
sulphurous  acid  into  the  leaden  chamber.  The  sulphurous  acid  (  S  O2  ) 
gains  an  additional  atom  of  oxygen  from  the  nitrogen  compounds, 
and  becomes  converted  into  sulphuric  acid  ( S  Oa  )  which,  with  water 
afforded  by  steam  jet  or  otherwise,  condenses  as  a  liquid  at  the  bottom 
of  the  chamber,  whilst  a  quantity  of  gas  escapes. 

Such  is  a  rough  sketch  of  the  first  part  of  the  process  usuallv 
adopted  for  making  sulphuric  acid  or  oil  of  vitriol,  and  the  gas  which 
escapes  from  the  vitriol  chamber  must  now  be  the  subject  of  our 
inquiry. 

On  referring  to  Dr.  Ure,  our  great  authority  on  manufacturing 
chemistry,  I  found  that  he  asserts  that  in  a  properly  working  chamber 
nothing  but  nitrogen  gas  should  escape;  in  fact,  that  the  whole  of  the 
oxygen  should  be  taken  up,  and  that  the  nitrogen  should  be  reduced 
to  its  elementary  condition.  This,  although  the  generally  received 
opinion  of  the  manufacturing  chemists  of  the  present  day,  appeared 
to  me  fallacious ;  as,  on  considering  the  affinities,  I  did  not  think  it 
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probable  tliat  sulphurous  acid,  although  it  is  known  to  form  a  com- 
pound with  nitric  oxide  (  N  Oo ),  should,  under  the  circumstances  occur- 
ring in  the  vitriol  chambers,  be  able  to  decompose  it.  Experimepts 
were  immediately  instituted  to  ascertain  the  truth,  and  they  led  to  the 
knowledge  of  the  fact  that  a  chemical  compound  of  nitrogen  and  oxy- 
gen was  escaping,  and  not  free  nitrogen.  What  particular  compound 
of  nitrogen  and  oxygen  it  is  has  not  been  ascertained,  as  the  fact  of 
its  being  a  chemical  compound  was  sufficient  for  the  purpose  intended, 
viz  :  of  applying  this  waste  product  for  the  manufacture  of  ammonia. 

At  the  commencement  of  the  year  185G,  I  transferred  a  portion  of 
the  gases  escaping  from  a  vitriol  chamber  to  my  own  laboratory,  and 
there  and  then  succeeded  in  converting  them  into  ammonia. 

This  was  an  important  step,  but  I  did  not  feel  satisfied  until  I  had 
tried  the  process  on  the  large  scale ;  therefore,  in  November  in  the 
same  year,  an  arrangement  was  entered  into  for  this  purpose  with 
Messrs.  Lewis  and  Pollard,  of  the  Pontardawe  Vitriol  Works,  whose 
kind  assistance  in  the  matter  I  take  this  opportunity  of  acknow- 
ledging. 

The  apparatus  fitted  up  was  of  the  following  description  : — A  fur- 
nace was  built  above  the  exit  tube  of  one  of  their  vitriol  chambers, 
and  a  brick  gas  retort,  about  14  inches  in  diameter,  8  feet  long,  and 
open  at  both  ends,  was  passed  through  its  whole  length.  This  retort 
was  filled  with  charcoal,  and  kept  at  a  red  heat ;  the  exit  tube  of  the 
chamber,  and  a  steam  jet  to  supply  the  hydrogen,  were  attached  to 
one  end,  whilst  to  the  other  end  was  fixed  an  upright  leaden  cylinder 
filled  with  coke,  and  moistened  with  diluted  sulphuric  acid.  On  pass- 
ing the  waste  gases  and  steam  through  the  retort  containing  red  hot 
charcoal,  both  were  decomposed,  the  oxygen  of  each  uniting  with  the 
charcoal  to  form  carbonic  acid  (  C  O2  ) ;  the  nitrogen  and  hydrogen 
combining  to  form  ammonia  ( N  H4  0,  or,  without  water,  N  H3 ) ;  then 
together,  probably  forming  carbonate  of  ammonia  (  N  H4  Oi  0  0^ ), 
which  was  again  decomposed  by  the  diluted  sulphuric  acid,  the  sulphate 
of  ammonia  being  found  remaining  in  solution.  This  solution  was  then 
evaporated,  and  in  July,  1857,  I  first  had  the  pleasure  of  obtaining 
any  quantity  of  crystals  of  sulphate  of  ammonia,  by  this  process,  from 
a  vitriol  chamber  in  actual  work. 

It  was  the  intention  at  that  time  to  have  secured  the  invention  by 
patent,  and  therefore,  when  the  above  comparatively  rough  result  had 
been  obtained,  the  further  prosecution  of  the  experiments  to  ascertain 
yield,  ifcc,  was  not  proceeded  with,  lest  the  process  should  become 
public.  Several  circumstances  have  since  prevented  their  renewal.  I 
therefore  merely  wish  to  offer  the  process  as  it  is  to  those  interested 
in  the  matter,  hoping  some  one  else  may  apply  it  more  profitably  than 
I  have,  and  feeling  sure  that — as  there  seems  no  reason  why  it  should 
not  be  successfully  carried  out — it  will  be  the  means  of  advancing  the 
"arts,  manufactures,  and  commerce"  of  this  country,  by  increasing 
the  supply  of  one  of  our  most  valuable  fertilizers. 

Perhaps  it  may  be  thought  that  the  process  is  only  adapted  to  such 
gases  as  escape  directly  from  the  chamber,  and  that,  if  any  of  the  late 
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improvements  as  coke  cylinders,  &c.,  be  used  it  cannot  be  applied;  but 
provided  the  assertion  be  correct  that  sulphurous  acid  is  incapable  of 
reducing  compounds  of  nitrogen  and  oxygen  to  their  elementary  state, 
then  the  process  will  be  available  after  all  these  improvements  have 
been  carried  out,  and  not  only  to  the  waste  gases,  but  also,  by  a  slight 
modification,  to  any  nitrogen  compounds  that  may  have  been  absorbed 
by  the  dilute  sulphuric  acid,  and  be  given  off  in  its  evaporation,  so  that 
really  a  very  minute  portion  only  of  the  nitrogen  contained  in  the  ni- 
trate of  soda  need  be  lost. 

With  regard  to  the  quantity  obtainable  by  these  means.  I  have  not 
as  yet  been  able  to  ascertain  with  certainty  the  amount  of  nitrate  of 
soda  imported,  but,  as  already  stated,  it  appears  probable  that  about 
half  of  the  whole  quantity  arriving  in  this  country  is  used  in  the  manu- 
facture of  oil  of  vitriol,  or  sulphuric  acid.  Now,  every  thousand  tons 
of  this  cubic  nitre,  allowing  10  per  cent,  for  impurities,  would,  if  the 
whole  of  its  nitrogen  were  converted  into  chloride  of  ammonia  (N  H4  0), 
yield  about  060  tons  of  this  substance,  which,  at  £-30  per  ton,  would 
be  worth  nearly  £17,000,  and  there  are,  doubtless,  many  thousands 
of  tons  of  nitrate  of  soda  used  by  the  vitriol  makers  of  this  country. 

Although  these  figures  give,  of  course,  no  approximation  to  the 
practical  yield  likely  to  be  afforded  by  this  process,  yet  they  enable 
us  to  form  a  very  good  idea  of  the  enormous  amount  of  valuable  ma- 
terial daily  wasted.  The  process  suggested,  or  some  modification  of 
it,  may  render  tliis  waste  unnecessary,  and  thus  save  the  pocket  of  the 
manufacturer,  and,  at  the  same  time,  benefit  the  public. 


A  netv  form  of  Barometer.    By  M.  de  Celles. 

This  consists  of  two  tubes  united  at  right  angles.  The  vertical  branch 
being  closed  and  the  instruiuent  filled  as  usual.  The  horizontal  tube 
takes  the  place  of  the  cistern,  and  a  very  slight  diminution  in  the  ver- 
tical column  produces  a  great  change  in  the  length  of  the  horizontal 
one — which  is  of  much  less  diameter  than  the  other.  A  steel  index  in 
front  of  the  horizontal  column  will  serve  to  register. 

Acad.  Sciences  of  Paris. 


Waten  in  Lighthouses.* 
Prof.  Faraday  writes  to  the  Times,  giving  some  useful  information 
as  to  the  purification  of  water  contaminated  with  chloride  of  lead  from 
salt  spray  resting  on  the  leads  of  lighthouses,  ifcc,  whence  rain-water 
is  collected.  The  water  thus  contaminated  is  peculiar  in  this,  that  it 
does  not  lose  the  poisoning  substance  either  by  boiling  or  by  exposure 
to  air.  The  process  of  purification  is  exceedingly  simple,  for  if  some 
pow<lered  chalk  or  whiting  is  put  into  the  cistern  in  which  such  rain- 
water is  collected,  and  stirred  up  occasionally  after  rain,  the  water  may, 
with  the  greatest  facility,  be  obtained  in  a  perfectly  fit  state  fur  all  cu- 
linary- and  domestic  purposes.  The  Trinity-house  has  supplied  this  in- 
formation to  all  the  cases  needing  it  which  have  come  to  its  knowledge. 

*  From  the  Lond.  Uuilder,  No.  S70. 
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Procecdinrjs  of  the  Stated  3Iontlilij  Meeting,  Xovcmher  17,  1859.  • 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  tlic  hist  meeting  were  read  and  approved. 

Donations  to  the  Lihraryivere  received  from  the  Statistical  Society, 
London  ;  tlie  Catholic  University  of  Ireland,  Dublin  ;  the  K.  K.  Geo- 
logischen  Reichsanstalt,  and  the  K.  K.  Geographischen  Gescllschaft, 
Vienna,  Austria;  L.  A.  Huguet-Latour,  Esq.,  iSIontreal,  Canada;  the 
Providence  Athenroum,  Providence,  Rhode  Island  ;  and  Prof.  J.  Ait- 
kens  Meigs,  Philadelphia,  Pa. 

Donation  to  the  Cabinet  of  Moilels  and  Minerals  from  Prof.  John 
C.  Cresson,  Philadelphia. 

The  Periodicals  received  iu  exchange  for  the  Journal  of  the  Insti- 
tute, Tvere  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  November,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Thirty-three  resignations  of  membership  in  the  Imstitute  were  read 
and  "accepted. 

Candidates  for  membership  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (17)  were  duly  elected. 

George  M.  Alsop  exhibited  an  atmospheric  spring  for  railroad  cars, 
invented  by  him. 

The  principle  on  which  tliis  spring  was  constructed,  was  the  appli- 
cation of  a  suitable  fluid  to  surround  a  hermetically  sealed  air  ball  of 
rubber,  inclosed  in  a  water-tight  chamber  or  vessel,  having  a  flexible 
cover  or  diaphragm  of  rubber  and  leather,  the  latter  being  moulded 
so  as  to  allow  of  considerable  motion  without  being  strained.  The  ob- 
ject of  making  use  of  a  fluid  to  surround  the  air  vessel,  was  stated  to 
be  to  remedy  the  defect  in  the  construction  of  all  other  air  springs,  viz: 
the  gradual  escape  of  the  air,  which  the  inventor  thought  would  be  ac- 
complished by  his  arrangement,  as  the  fluid  would  form  the  medium 
through  which  the  pressure  exerted  upon  the  spring  would  act  upon 
the  air  in  the  air  vessel  ;  and  as  the  pressure  within  and  outside  the 
ball  would  always  be  the  same,  there  would  be  no  tendency  in  the  air 
to  escape. 

Mr.  Joseph  Hoskin  exhibited  one  of  his  "Sighted  Adjustable  Spirit 
Levels."  It  consists  of  a  brass  stock  of  box  shape,  planed  and  scraped 
truly.  One  end  has  a  sight  hole,  and  the  other  a  glass  affixed,  across 
wiiich  the  cross,  of  silk,  passes.  This  sight  is  intended  to  do  away  with 
the  necessity  of  using  straight  edges  or  lines  when  leveling  from  one 
object  to  another  over  an  intervening  space.  The  tubes  are  made  ad- 
justable by  screws,  and  all  of  the  usual  sort;  one  for  horizontal  and  the 
other  for  vertical  work.  The  apparatus  is  got  up  with  ease,  and  will, 
no  doubt,  exactly  suit  its  intended  purpose. 
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LIST  OF  AMERICAN  PATEXTS  'WITH  REMARKS,  &c. 


April,  1S59. 
216.  Improvement  in  S.  Boiler  Furnaces, 

217. Circular  into  Direct  Motion, 

218. Burial  Cases, 

219. Furnace  for  Heating  Tire, 

220. Anchor  Tripper, 

221. Filing  Saws, 

222. Artificial  Legs, 

223. Washing  Machines, 

224. Faucets,      . 

225. Bedstead, 

226. Cooking  Range, 

227. Governor  for  Steam  Engines, 

228.  Lubricator, 

229. Lock, 

230. Railroad  Car  Brake, 

231. Journal  Boxes, 

232. Harvesting  Machine, 

233. Quarrying  Stone,  &c., 

234. Water-cooler  for  S.  Engines, 

235. Fireman's  Ladder, 

236. Moulds  for  Steel  Castings, 

237. Soles  of  Boots  and  Shoes, 

238. Oven  for  cooling  Castings, 

239. Attaching  Castors  to  Trunks, 

240. Yoke-ring  for  Pole  of  Ox-carts, 

241. Attaching  Cords  to  Sashes, 

242. Windlasses,  . 

243. Printing  Presses, 

244.  Bench  Plane-stock, 

245. Cotton  Gins, 

246. Surveyors'  Chain, 

247. Bustles, 

248. Feeding  Materials  to  Mills, 

249. Chairs  for  Railroads, 

250. Variable  Cut-oH'forS.  Engines, 

251. 

252. Corn  Shellers, 

253. 

254. Stump  Extractor  and  Press, 

255. Drying  Shoe-pegs  and  Grain, 

256. Pumps, 

257. Brick  Machines, 

258. Shingle  Machine, 

259. Cob  and  Grain  Mill, 

260. Egg-beater, 

261. Iron  Carriage  Wheel, 

262. Skates, 

263. Electricity  in  Dental  Operations 

264. Car  Couplings, 

265. Snow  Ploughs  for  Railroads, 

266. Sash  Cord  Fastener, 

267. Weighing  Scales, 

Vol.  XXXVnr.— Third  Series.— No. 


Jonathan  Amory, 
Abraham  Bartholf, 
A.  C.  Barstow, 
M.  Battel, 
T.  L.  Baylies, 

A.  M.  Beardsley,    . 
Douglas  BIy, 
Benjamin  Bradbury, 
C.  K.  Bradford, 
Wm.  H,  Bramble, 

B.  Wells  Dunklee, 
John  Broughton,     . 
P.  G.  Brown, 
George  Clay, 
Wm.  E.  Cooper, 
Rienza  Daniels, 
George  Esterly, 
Jonah  Ellis, 
Robert  G.  Eunson, 
Daniel  Fitzgerald, 
Perry  G.  Gardiner, 
Othniel  Gilmore, 
P.  F.  Geisse, 
Isaac  H.  Gilling, 
James  C.  Gilbert, 
Porter  A.  Gladwin, 
Wm.  P.  Goolman, 
George  P.  Gordon, 
Jackson  Gorham, 
Edward  Gottheil, 
Josiah  M.  Grumman, 
Isaac  W.  Hakes,  Jr.,  and 
B.  Q.  Harrington  and  U. 

I  Alex.  L.  Holley,     . 

Bennet  Hotchkiss, 

Wm.  H.  Hovey, 

James  J.  Johnston, 

George  Kenny, 

Samuel  Kimball  and  Wm. 

A.  C.  Laning, 

David  Locke, 

H.  H.  Low, 

John  R.  Marston, 

J.  F.  &  E.  P.,  assg.  to  E.  1 

John  D.  Murphy, 

Isaac  W.  and  Frederick  M 
,  W"m.  G.  Oliver.       . 

George  W.  Parshall, 

Willard  Rhoads,     . 

Joseph  R.  Payson, 

Samuel  Pierce, 
6. — December,  1859. 


,.  H.  Hal 
.  Burris, 


Sawyer, 


.  Monroe, 
Xorcross, 
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268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
300. 
301. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
.309. 
310. 
311. 
312. 
313. 

314.  . 

315.  . 
316. 
317. 
318.- 
319.  ■ 
320. 
331.- 
322.  • 
323.- 

324.  . 

325.  . 

326.  - 
327.- 

328.  - 

329.  - 
330.- 


Index. 


Improvement  in  Fluid  Measurer, 

Grinding  and  Crushing  Mills, 

Drain  Pipes, 

Journal  Boxes,  • 

Car  Couplings, 

•  Hydrants, 

Harvester.", 

' Folding  Seats, 

Temper'g  &c..  Plastic  Materials, 

Revolving  Fire  Arms, 

Rails  of  Carriage  Seats, 

Steam  Valves, 

Excavating  .Machines, 

Tea  and  Coffee  Pot, 

-i Stoves, 

India  Rubber, 

Ascertaining  Sounds  in  a  Fog, 

Coal  Oil  Retorts, 

Stoves, 

Stop-cocks, 

Brake-heads  for  Cars, 

Excavating  Machines, 

Governors  for  Sugar  Mills, 

Wrench,     . 

Deep  Sea  Sounding,  &c., 

Washing  Machine, 

■ ■  Car  Brakes, 

Furnace  Grates,  . 

Harvesters, 

Railroad  Chairs, 

Combing  Fibrous  Materials, 

Steam  Boilers, 

Splitting  Firewood, 

Double  Seaming  Machine,  '\ 

Corrugating  Sheet  Metal,  J 

Variable  Cut-off  for  S.  Engines, 

Opening  and  Closing  Gates, 

Automatic  Fan, 

Vulcanized  India  Rubber, 

Hydraulic  Presses, 

Needle  Wrappers,      , 

Holding  Keys  for  Engines, 

Saw  Joiner, 

.Mole  Plough, 

Fire  Arms, 

Thermostat  for  S.  Boilers, 

>  Stoves, 

Animal  Traps, 

Screw  Wrench, 

Dishes  for  Waxing  Thread, 

Sugar  Mills, 

Steam  Engines, 

Governor  for  Steam  Engines, 

Harvesters, 

Starting  R.  R.  Cars, 

Connecting,  &c.,  R.  R.  Rails, 

Cotton  Press, 

Connecting  Strung  Jewelrv, 

Low  Water  Alarm  for  S.  Boilers, 

Breech  Loading  Fire  Arms, 

Knives  of  Rotary  Cutter  Heads, 

Rotary  Pumps,  . 


James  L.  Perry,                     .  19 

Philander  Perry,     .                           .  ib. 

Bradford  S.,  and  Mason  K.  Pierce,  ib. 
Wm.  S.  Pratt,  .  .  ,  ib. 
H.Purlier,  J.  Harlan,  and  E.  C.  Cheek,  ib. 
Washburn  Race,  and  S.  R.  C.  Mathews,    ib. 

Samuel  Ray,  and  Moses  R.  Shatters,  ib. 

T.  Reeve,  and  M.  B.  Swezey,        .  ih. 

,  Silas  C.  Salisbury,                ■  ib. 

Jacob  Ru|jiTlus,       .                           ,  ib. 

Cornelius  Scoiield,               .  ib. 

C.  A.  Schultz,  .  .  20 
Charles  Schott,  and  J.  C.  Baldwin,  ib. 
J.  W.  Sener,  .  .  ib. 
S.  B.  Sexton,  .  ib. 
Alex.  Shannon,  .  .  ib. 
Benj.  R.  Smith,  .  ib. 
Wm.  Smith,  .  .  ib. 
Wm.  H.Smith,  .  ib. 
Erastus  Slebbins,  .  .  ib. 
Nathan  P.  Stephens,  .  ib. 
George  D.  Stillson,  .  ib. 
Robert  Stott,  .  .  ib. 
George  ('.  Taft,  .  ib. 
Wm.  P.  Trowbridge,  .  ib. 
Michael  Van  Debogert,  .  ib. 
A.  P.  Tutton,  .  .  ib. 
Richard  Van  Velthoven,  .  ib. 
Jacob  V.  A.  Wemple,  .  ili. 
J.  W.  Wetmorc,  .  i:i 
Cullen  Whipple,  .  ,  ib. 
Edward  Whilely,  .  ib. 
W.  L.  Williams,    .                          .  ib. 

t  J.  &  Wm.  Wilson,  Jr.,  &  C.  Green,  ib. 

D.  A.  Woodbury,  .  .  ib. 
Gilbert  Yates,  .  ib. 
George  W.  Zeigler  .  ib. 
F.  Baschnazel,  .  ib. 
Thomas  Baxter,  ass'r  to  Wm.  H.  Baxter,  ib. 
R.  Bennett,  ass'r  to  J.  F.  Milward,  ib. 
'J'ruman  Cook,  ass'r  to  A.  T.  Smith,  ib. 
Sherman  McLean,  .  ib. 
H.  W.  Rowland,  and  E.  Forbes,  ih. 
John  P.  Schenkl,  .  .  ih. 
O.  M.  Slillman,  and  S.  Wilcox,  Jr.,  ib. 

R.  W.  Belson,         .                          .  22 

A.  S.  Blake,                         .  ib. 

Albert  D.Briggs,     .                           .  ib. 

George  A.  Brigham,             .  ib, 

John  S.  Brown  and  A.  C.  Greenleaf  ib. 

Wm.  W.  Burgoyne,                        .  iij. 

James  L.  Cathcart,               ,  ib. 

George  and  W.  Chamberlin,         .  ib. 

David  Cuniming,                 .  ib. 

M.  O.  Davidson,      .                         .  ib. 

Thomas  F.  de  Bruler,          .  ih. 

Henry  Dubosq,        .                           .  ib. 

Selah  Dustin,                         .  ih. 

Willard  C.  Ellis,     .                           .  ih. 

Benaiah  Fitts,                      .  ib. 

Truman  Freeman,  Jr.,                    .  ib. 


Index. 
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331.  Improvement  in  Washing  Machine, 

332. Springs  for  R.  R.  Cars,      . 

333. Steam-spading  Machine, 

334. Worliing  Railway  Brakes, 

335. Seeding  Machine, 

336 Steering  Wheel, 

337 Ladies  Collar  and  Cuffs, 

338 Water  Metre, 

339.  Corrugating  Sheet  Metal, 

340. Chilling  Locomotive  Wheels, 

341. Vulcanized  Rubber, 

342. Reefing  Sails, 

343. Slats  on  Sugar  Cane  Carriers, 

344. Rails  for  Street  Railroads, 

345.  Elastic  Belting, 

346. Sharpen'g  Calks  of  Horse  Shoes, 

347. Leather  Hose, 

348. Raking  Hay, 

349. Corn  Harvesters, 

350. Stove  Polish  Mixer.  &c., 

351. Laying  Hemp  in  Making  Rope, 

352.  Spring  Bed-bottom, 

353. Addressing  Newspapers, 

354. Cotton  Scrapers, 

355. Sewing  Machines, 

356. Governor  of  Steam  Engine, 

357. Register  for  Doors  of  R.  R.  Cars, 

358. Gas  Pipe  Cutter, 

359. Spring  Car  Couplings, 

360. Accumulating,  &c..  Power, 

361. Pump  Boxes, 

362. Stop-cocks, 

363. Carpet  Fastener, 

364.  Wrench, 

365. Grinding  Mills, 

366. Pen-holders, 

367.  Lamp  Wicks, 

368. Cutt'g,  &c.,  Wadd'g  &  Paper, 

369. Refrigerator, 

370.  Construction  of  R.  Roads, 

371. Restoring  Waste  Rubber, 

372. Sofa  Bedstead, 

373. Steam  Valves, 

374. Hinge, 

375. Horse  Power, 

376. Regulator  for  Time-keepers, 

377. Seeding  Machines, 

378. Gas  and  Water  Pipes, 

379.  Bed-bottom, 

380. Egg-beater, 

EXTENSIONS. 

1.  Improvement  in  Wooden  Bridges, 
2. Making  Match  Splints, 

ADDITIONAL     IMrilOVEHESTS. 

1.  Improvement  in  Seeding  Machines, 

2. Arithmometer, 

3. Dressing  Mill-stones,         . 

4.  Packing  Wool, 

5. Corn  Sheller, 

RE-ISSCES. 

1.  Improvement  in  Illuminating  Gas,      J 

2. Gas  Generators,      .  > 

3. Gas  Retorts,  .  ) 


Lockwood  and  John  H.  Gail 

Perry  G.  Gardiner, 

J.  W.  Goodell, 

Edouard  Guerin, 

Stephen  R.  Hunter, 

David  Knowlton, 

Wm.  E.  Lockwood, 

Nathan  B.  Marsh, 

Richard  Montgomery, 

Hiram  W.  Moore, 

Thomas  J.  Mayall, 

Enoch  E.  Mulliner, 

Charles  Neames,    . 

Samuel  Nicolson, 

S.  T.  Parmalee,      . 

A.  W.  Payne, 

James  Punderford, 

David  Rambler, 

Isaac  Reamer  and  Henry  Miller, 

John  C.  Reed, 

Jacob  Rinek, 

Isaac  A.  Sergeant, 

George  Shuck, 

Patrick  Sharkey,     . 

Thomas  Shaw, 

Thomas  Silver, 

Walter  C.  Smith, 

Joseph  E.  Stanwood, 

Frank  Steinhart, 

Enos  Stevens, 

Francis  and  John  Stock, 

Thomas  Stubblefield, 

James  A.  Taylor, 

George  C.  Taft,      . 

George  Todd, 

Alfred  R.  Turner, 

John  B.  Woitendyke, 

John  Wood, 

Abraham  Yost, 

John  Young, 

Francis  Baschnagel, 

K.  Borren, 

Harry  H.  Evarts, 

Levi  T.  Howell,     . 

Clark  Lane, 

Ralph   S.  Mershon, 

George  W.  Richardson, 

James  E.  Quinn,    . 

Leonard  B.  Tinkham, 

John  L.  Nicolai,     . 

George  W.  Thayer, 

Asa  Fessenden  &  Luke  S.  Knigh 

Charles  Cox  James, 

Orlando  L.  Castle, 

Simon  W.  and  R.  M.  Draper, 

Charles  Carlisle, 

Wm.  Wells, 


N.  Aubin, 


ib. 
ib. 
ib. 
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4.  Improvement  in  Elastic  Valves,  Franklin  Pcale, 

5 Spring  Bed-bottom,  .  Huam  Tucker, 

6 ^ 

3'  i-Wood  Screws,     .  Cullen  Whipple, 

10. Printing  Presses,   .  } 

11. Automatic  Clippers,  .  5 

12, Harvesters, 

13. Coffee-roasters, 

^*'  \  Grain  and  Grass  Harvesters,         E.  B.  Forbush, 

15. S 

16. Washing  Machine,  .  H.  E.  Smith, 

>  Grain  Harvesters, 

Buckets  of  Paddle-wheels, 

0 


18 


'•  George  P.  Gordon, 

Thomas  D.  Burrall, 
Theodore  Hecrmans, 


Thomas  D.  Burrall, 
Mathew  A.  Crocker, 


20. 
21. 
22. 
23. 
24. 
25. 


J> Pegging  Boots  and  Shoes,  John  James  Greenough, 


■J 


26 Tailors  Shears, 

27. Paper  Bags  and  Envelopes, 

28. Sewing  Machines, 

29. Grain  and  Grass  Harvesters, 

DESIGNS. 

1.  For  Floor  Cloth, 

2. Plates  for  Cooking  Stoves, 

3. Plates  for  Stoves, 

4. 
5. 

6. Cook  Stoves, 

7.  ——Tea-pot, 

May,  1859 
1.  Improvement  in  manufac.  white  Lead,  Fanning  Albert, 


Rochus  Heinisch, 

N.  A.  Paper  Bag,  &c.,  Manufactur'g  Co. 

Erncline  M.  Stedraan, 

Eliakim  B.  Forbush,  . 


■  Stoves, 


James  Patterson, 
^  S.  H.  Ransom, 

G.  Smith  and  H.  Brown,    . 

S.  S.  Jewitt  and  F.  H.  Root, 
G.  W.  Smith, 


Alarm  Water  Gang 

3. Faucets, 

4. Elevators, 

5. ■  Door  Spring, 

6. Manufacture  of  Watch  Cases, 

7.  Fastening  for  Carriage  Curtains 

8. Skate  Fastening, 

>  Sewing  Machines, 
Water  Cask  Life  Boat, 


•  Smoke-stack  for  Engine  Houses,  Henry  Clayton, 


9.  • 
10.- 
11.- 

12. Skate  Fastening, 

13. Bomb  Lance, 

14. Apparatus  for  Generating  Gas, 

15. Cooking  Stoves,     . 

16. Variable  Cut-ofl'for  &.  E., 

17. Tobacco  Press, 

18. Lamps, 

19.  Lock  for  Piano- fortes, 

20.  Piano-fortes, 

21.  Machine  for  Filing  Gin  Saws, 

22. Curved  Electrotype  Plates, 

2.^. Shingle  Machine,  . 

24. Handle  for  Cutlery, 

25. Machine  for  Cleaning  Grain, 

26. Valve  Gear  for  Steam  Engines, 

27. Wheelwrights'  Machine, 


W'.  R.  Andrews  and  John  Oswald 

Silas  Barker, 

Albert  Bettely, 

Amos  S.  Blake,       . 

James  Boss, 

Wm.  Z.  W.  Chapman 

Chandler  Cheney, 

D.  W.  Clark, 

Wm.  N.  Clark, 


John  H.  Coe  and  Wm.  B.  Sniffen 
Paschcl  B.  Comins, 
Mathias  P.  Coons, 
Joseph  Cox, 

Alex.  Crumble  and  Russell  D.  Br 
Edward  and  Wm.  B.  Cunningham, 
Michael  A.  Dietz 
P.  F.  Dodge, 
Spencer  B.  Driggs, 
James  W.  Elliott,  . 
Wm.  H.  Elliott, 
Wm.  Kirkpatrick, 
J.  W.  Gardner, 
T.  G.  Gleason, 
Thomas  Hawkins. 
T.  L.  Hawkins,      . 


So^t  ib. 
ib. 
ib. 
ib. 
ib. 
ih. 
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28.  Improvement  in  LdJies'  Hoop  Skirts, 

29. Hair  Crimper, 

30. Ege-bealer, 

31. Skates, 

32.  Measuring  Faucets, 

33. Windlass, 

34. Steam  Boilers, 

35.  Pumps, 

36. Grindins;  Mills, 

37. Harvesting  Machine, 

38. Rotary  Engine, 

39.  Propelling  Ploughs,  &c., 

40. •  Attaching  Harness  to  Thills, 

41. Vulcanizing  Caoutchouc, 

42. Cements,    . 

43. Wrench  for  Gas  Fitters, 

44.  Adjustable  Pile-driver, 

45. Latch  Hinges, 

46. Cotton  Presses, 

47. Revolving  Fire  Arms, 

48. Cider  Mills, 

49. Mail  Bags, 

50. Punching  and  Stamping  Press, 

51. Corn  and  Col)  Cutter, 

52. Washing  Machine, 

53. CofTee  Roasters,      . 

54. Spinning  Flyers, 

55. Harvesting  Machines, 

56.  Rotary  Planing  Machines, 

57.  Portable  Horse  Powers, 

58. Cutting  Wooden  Moldings, 

59. Signals  for  Firemen, 

60. Water  Wheels, 

61.  ^-~-  Lamp  Shades, 

62.  Metallic  Lathe, 

63. Harvesting  Machines, 

64. Machine  for  making  pearl  barley, 

65. Air  Engine, 

C6. Amalgamator, 

67. Cements  for  Roofing, 

68. Mechanism  for  Signal  Whistles, 

69. Reed  Organs, 

70. ■  Valves  for  Steam  Engines, 

71. Cultivators, 

72. Sawing  Shingles, 

73. Separating  Stones,  &c., 

74. Sole-cutting  Machines, 

75. Straw  Cutlers, 

76. Railroads  for  Streets, 

77.  Brick  Machines,     . 

78. Skate  Fastening, 

79. Ships'  Stop  Blocks, 

80. Corn  Planters, 

81. 

82. Paper  and  Paper  Pulp, 

83. Ploughs, 

84. Machines  for  Loading  Hay, 

85. Sowing  Fertilizers, 

86. Splitting  Leather, 

87. Convertible  Carriage  Shafts. 

88 Butterfly  Valves, 

89. Grain  Separators,  , 

90. Ploughs, 


John  Holmes, 

Ellwood  Ivins, 

S.  F.  Jones, 

Uriel  Josephs, 

Ira  Kinman 

David  Knowton, 

L.  Lefebre, 

A.  W.  Lloyd, 

J.  C.  Lyons, 

Henrv  Marcellus, 

Charfes  Miller, 

Wm.  P.  Miller, 

Aaron  Parker, 

D.  D.  Parmelee, 

Nelson  Parmeter, 

G.  P.  Phillips, 

Thomas  Place, 

John  Plant, 

H.  W.  Randle, 

Joseph  Rider, 

Joseph  Rosencrans 

Washington  Ruddach, 

Stephen  P.  Ruggles, 

Samuel  B.  Shinn, 

OllotT  Shostrom, 

Jonathan  P.  Simmons, 

D.  F.  Smith, 

Joseph  D.  Smith,    . 

Win.  H.  Smith, 

George  W.  Swift,  . 

Isaac  P.  Tice, 

Hezekiah  D.  Treadwell, 

Win.  Walker, 

Charles  and  Anna  C.  Wilhelm, 

Wm.  E.  Worthen, 

W.  A.  Wood, 

August  Wuize, 

Stephen  Wilcox,  Jr., 

F.  B.  Cavanah, 

Nathan  A.  Dyar,    . 

M.  G.  Farmer, 

Theophile  Auguste  Rousseau, 

Win.  Shepherd,  Jr.,  . 

Milton  Alden, 

Wm.  H.  Auld, 

C.  Bamberg  and  R.  Blaser, 

Jacob  Batchelder, 

John  Bean  and  Benjamin  Wright 

S.  A.  Beers, 

H.  T.  Be2gs  and  James  Allen, 

Edward  Behr, 

A.  J.  Bentley  and  Wm.  H.  Allen, 

L.  F.  Bingham  and  N.  0.  Pierce, 

A.  W.  Brinkerhoir, 

James  Brown,  . 

C.  M.  Bryan, 
S.  V.  Essick, 
T.  J.  Burrall, 

D.  H.  Chamberlain, 
R.  J.  Colvin, 

Nathan  Cope  and  Wm.  Hodgson 
J.  B.  Crist, 

£.  Davidson,  • 
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151, 
153, 
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Improvement  in  Fence  Posts, 

Cultivators, 

Furnaces  for  Heating  Buildings, 

Metallic  Fences, 

Straw  Cutters, 

Smoothing  Iron, 

Strapping  Wood  in  Bending, 

Seed  Planters, 

Harrows, 

Corn  Planters, 

Mail  Bags, 

Rat  Traps, 

Registering  Time, 

Corn  Planters, 

Seeding  Machines, 

Harvesting  Machines, 

Breaking  Coal, 

Railroad  Car  Brakes, 

Mail  Bags, 

Conducting  Water  to  Cisterns, 

Jib-boom  for  vessels, 

Spoke-shave, 

Bench  Plane,         . 

Rotary  Engine, 

Laying  metal  leaf  on  mouldings, 

Railroad  Switch, 

Pump  Boxes, 

Plant  Protectors, 

Wind-mills, 

Ploughs,     . 

Felt  Hats, 

Roasters,     .  , 

Ploughs, 

Bridles,       . 

Iron  Ties  for  Cotton  Bales, 

Clothes  Frame, 

Cultivators,  , 

Horse  Hay-rakes, 

Tools  for  Fire-arms, 

Water  Wheels, 

Hemp  Brakes, 

Hernial  Trusses, 

Vulcanizing  Rubber, 

Grain  Shovels, 

Clock  Dial, 

Printing  Presses, 

Automatic  Primer, 

Pumps, 

Shafting  for  Horse  Power, 

Seed  Planters, 

Rotary  Steam  Engines, 

Turning  Irregular  Forms, 

•  Superheating  Steam, 

Harvesting  Machines, 

Bureau  Bedstead, 

Harvesting  Machines, 

Rotary  Harrows,    . 

Stoves, 

Hillside  Ploughs,   . 

Grain  Separators, 

Meat  Slicer, 

Lock, 

Churn, 


H.  T.  Dewey,  . 

Wm.  C.  Doss, 
B.  W.  Dunklec,     . 
Lewis  Eikenbcrry, 
Stephen  Elliott, 
Andrew  Ellison, 
John  L.  Field, 
D.  S.  Fisher, 
J.  H.  French, 
R.  B.  Gilbert, 
Richard  Gornall,     . 
Henry  Gortner, 

B.  T.  Harris, 
Samuel  E.  Hartwell, 
Samuel  Henry, 
Moses  G.  Hubbard, 

C.  W.  Kennedy  and  R.  T 
Lewis  Kirk, 

Thomas  J.  Lamdin, 

Jabez  Lewis, 

Charles  L.  Linnell, 

Benjamin  Tolman, 

Wm.  S.  Loughborough, 

Samuel  D.  Lount, 

Robert  Marcher, 

T.  May  hew, 

John  Munson, 

Eli  Mosher, 

Wm.  McAllister, 

James  C.  Mollhrup, 

James  Monach, 

James  Mulligan.     . 

Williamson  Nichols, 

R.  B.  Norvell, 

James  Nullall, 

Henry  A.  Nutting, 

Isaac  B.  Palamountain, 

George  S.  Reynolds, 

Augustus  Rebetey, 

Sylvanus  Richardson, 

John  W.  Rinehart, 

S.  S.  Ritter, 

E.  A.  L.  Roberts  and  W^  , 

David  B.  Rogers,    . 

S.  E.  Root,  . 

Ste[dien  P.  Rugglcs, 

Jacob  Rupertus, 

John  Sclscr, 

7'heodore  Sharp, 

David  M.  Smith,     . 

Mathevv  Smith, 

C.  and  A.  Spring, 

George  A.  Stone, 

George  Tatlock, 

H.  L.  Thistle, 

Samuel  Thomas,     . 

George  W.  Toleman, 

John  Van  and  Henry  V.  B; 

Edward  Van  Camp, 

James  Vaughn, 

Wm.  Vine, 

Thomas  K.  Webster. 

Leonardo  Westbrook, 


Index. 
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154.  Improvement  in  Ice-pick, 

155 Stoves, 

156. Harvesting  Machines, 

157 

158. Street  Curb  and  Gutter,    . 

159 Ploughs, 

160 Pruning  Knife, 

161' Boot-crimping  Machines, 

162 Hand-Plane, 

16.3 Knapsacks, 

1*54 Corn  Planters, 

165.  Seed  Drills, 

166. Steels  for  Sharpening  Knives, 

16T Cooking  Stoves,     . 

168 Single  thread  Stitches,     . 

169 Ships'  Boats, 

170 Churn,        . 

171.  Factitious  Enameled  Leather, 

172. Digging  and  Gathering  Potatoes, 

173. Basin  Cock, 

174. Manuficturing  Pistols,      . 

17.'i.  Rotary  Cutters  for  Mouldings, 

176. Steam  Engines, 

177 

178. Steam  and  Water  Gauge, 

179. Horse-shoe  Machine, 

ISO Cork  .Machine, 

181. .  Cotton  Presses, 

182 Surgical  Splints,     . 

183. Stencil  Brush, 

184 Cut-otTGear  for  S.  Engines, 

185, Exhaust  of  Locomotive  Engines, 

186. Sewing  Machines, 

187. Seeding  Machines, 

188. .Artificial  Legs, 

189. Sewing  Machines, 

190. Cooling  Beer, 

191 Drill  Stock, 


192. 

.  Blasting  Rock, 

193. 

Hardening  Hat  Bodies, 

194. 

Rocking  Toy, 

195. 

Upsetting  Tire, 

196. 

Spinning  Machines, 

197. 

Soap, 

198. 

Tuyere, 

199. 

Cultivators,                         . 

200. 

Straw  Cutters, 

201. 

Lamps, 

202. 

•- Saccharine  Juices, 

203. 

Indicator  for  S.  Boilers,     . 

204. 

Nutcracker, 

205. 

Water-wheels, 

206. 

Straw  Cutters, 

207. 

Key-board  for  Pianos, 

208. 

Sewing  Machines, 

209. 

Weighing  Scales, 

210. 

Coffee  Roaster, 

211. 

Lever  Power, 

212. 

Cotton   Press, 

213. 

Sewing  Machines, 

214. 

Cooking  Stoves,     . 

215 

■  Picket  Fencing, 

216. 

Canopy  for  Railroad  Cars, 

Milton.  Howard,  H.  T.,  and  J.  White, 

John  G.  Widmann, 

H.  Willard  and  R.  Ross, 

Wm.  H.  Wilson, 

Wm.  E.  Worthen, 

T.  J.  de  Vampert,   . 

G.  G.  Belcher, 

James  D.  Black,     . 

Simeon  S.  Dodge, 

Wm.  Griffiths, 

Wm.  S.  King, 

Charles  Learned, 

Samuel  Lee, 

Henry  G.  Leonard, 

James  S.  McCurdy, 

Daniel  P.  Mealey, 

James  O.  Merrill,    . 

James  W.  Munroe, 

Jonathan  B.  Parvin, 

G.  W.  Randall, 

Augustus  Rebetey, 

Frederic  Shute, 

G.  F.  Lombard,       . 

J.  A.  Whipple, 

Cornelia  H.  Williams, 
J.B.  Collen, 
Albert  Albertson, 

E.  H  Adams, 

David  Ahl, 
V.R.Allen, 
E.  R.  Arnold, 

Wm.  S.  G.  Baker. 

Abraham  Bartholf, 

E.  0.  Baxter, 

Douglas  Blv, 

A.  H.  Boyd, 

James  Boyle, 

M.  S.  Brooks, 

J.  D.  Buckley  and  S.  F.  Moshcr, 

George  E.  Cowperthwaite, 

J.  A.  Crandall, 

C.  L.  Crowell  and  Robert  Smith, 

James  E.  Crowell, 

Wm.  Dawes, 

George  W.  Dean,  . 

Oliver  H.  Dennis, 

J.B.Drake, 

John  L.  Drake, 

Daniel  I.  Durfey,    . 

John  L.  Frisbie, 

Russel  Frisbie, 

Omri  C.  and  Jarvis  0.  Ford, 

A.  W.  Fox, 

Alfred  Gould  and  Cyrus  Marsh, 

Joshua  Grey, 

Wm.  D.  Guseraan, 

Josiah  D.  Harrington, 

Elijah  Harris, 

Joseph  Hawthorn, 

Albert  H.  Hook, 

Sherman  S.  Jewett, 

Wm.  W.  Johnson,  . 

Isaac  E.  Jones, 
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224. 
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226. 

227. 
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242.  . 
243.. 
244.  . 
245".  . 
246.. 
247.. 
248.. 
249.. 
260.. 
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261.  . 

262.  . 

263.  . 

264.  - 
265.. 

266.  - 

267.  - 

268.  . 

269.  . 
270.. 
271.. 

273.  . 

274.  . 

275.  ■ 


Index. 


Improvement  in  Centrifugal  Gun, 
Pumps, 

Breast  Plate  and  Shields, 

Kiiilroad  Frogs, 

Ventilating  Hats,  . 

Filterer  and  Purifier, 

Baclis  of  Kudders, 

Gas  Retorts, 

Emery  Slicks  and  Wheels, 

Sawing  Beveled  Surfaces, 

Metallic  Seals, 

Seeding  Machines, 

Screw  Excavator, 

Extension  Ladder, 

— —  Metal  Drills, 

Cotton  Bagging,     . 

Husking  Corn, 

Window  Blinds,    . 

Mop  Handle 

Bricks, 

Signal  Door  Bolt, 

Planing  and  Shaving  Ice, 

Cultivators, 

Water  Wheels, 

Washing  Machines, 

Water  Wheel, 

Cast  Iron  Grinding  Mills 

Seeding  Machine, 

Refining  Iron, 

Sewing  Machines, 

Harvesting  Machines, 

-  Foot  Power  Machine, 

-  Potatoe  Planter, 

-  Stop-gauge, 

-  Paddle-wheel, 

-  Propeller, 

-  Needle-case  and  Index, 

-  Seeding  Cultivators, 

-  Cements  for  Roofing, 

-  Pump, 

-  Railroad  Switch, 

-  Lock, 

-  Hand-planing  Machine, 

-  Sash  Supporter, 

-  Truss  Bridge, 

-  Planing  Machines, 

-  Shaving  Staves, 

-  Dry  Gas  Metres, 

-  Sewing  Machine, 

-  Corn  and  Cob  Mills, 

-  Vinegar  Bottle, 
■  Grain  Separators, 

-  Bedstead  Fa.stening, 

-  Smut  Machine, 

-  Surface  ('ondensors, 

-  Hemming  Guides, 

-  Cultivators, 

276. . •  Rig  for  Vessels, 

277.. Spring  Bed  Bottom, 

278. Carding  Engines, 

279. Harvesting  Manchine, 


Wm.  Joslin, 

Albert  B.  Keeley  and  Jas.  S.  Beck, 

Ilenrv  C.  Lester,    . 

David  D.  Lewis, 

Arthur  .Vlaginnis,    . 

Robrrt  ..\.  .Maingay, 

Albert  H.  Manchester, 

Alfred  Marsh, 

Thomas  J.  Mavall, 

John  MiDiarinid, 

Charles  .\.  McEvoy, 

Charles  Messenger, 

Richard  Montgomery, 

Joel   Moulton, 

Jacob  Murphy, 

Thomas  H.  Murphy, 

Jacob  iNaeher, 

Charles  Neer, 

H.  and  J.  S.  B.  Norton, 

Nelson  Parmeter,    . 

Charles  Page, 

H.  D  i.  Pratt, 

Asa  Preston, 

Reuben  Rich, 

Sylvanus  Richardson, 

John  R.  Rogers, 

Timothy  Rose, 

John  Russell, 

Thomas  Short, 

Christian  Shunk,    . 

James  C.  Spencer, 

Wm.  S   Stetson, 

W.  S.  Stetson  and  R.  F.  Maynard 

Frederick  S.  Stoddard, 

J.  C.  Stoddard, 

Worden  E.  Stoddard, 

John  Thompson  and  JL  I..  Doty, 

Charles  R.  M.  Wall, 

Calvin  D.  Wheeler, 

Nicholas  Whitehall, 

J.  Carpenter  Worth, 

John  H.  Young,     . 

Jacob  Youngman, 

Orson  Billings, 

Tyrannus  B.  Butterfield, 

Sumnor  Cooper, 

L.  E.  Truesdell, 

C.  B.  Cotrell, 

Harry  H.  .Evarts 

Henry  Howson, 

Warren  Miller, 

Wm.  Sailor, 

George  W.  and  George  II.  Simmo, 

Hiram  Aldridge,     . 

G.  W.  Baker, 

E.  Barnhart, 

Daniel  Barnum, 

Daniel  Barnum  and  S.  G.  Lewis, 

J.  W.  and  Leonard  Batson, 

Thomas  Bell, 

Ezra  R.  Benton, 

John  Bovd, 

C.  R.  Brinkerhoff, 
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337. 
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339. 
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342. 


Improvement  in  Water  of  S.  Boilers, 

Harrows,    . 

Ox-yokes,  . 

Curtain  Rack, 

Sewing  Machine, 

Bread  Knife, 

Stove  Pipe, 

Horse  Power  Machines, 

Joiners  Bench, 

Carpet  Sweeper, 

■  Hominy  Machines, 

Compositions  for  Roofin 

Mill-stone  Bush, 

Chimney  Caps, 

Dry  Gas  Metre, 

Railroad  Car  Couplings, 

Lightning  Rods, 

Shingle  Machines, 

Ties  for  Cotton  Bales, 

Trunk  Lock, 

Horse  Rakes, 

Stereoscopic  Pictures, 

Washing    Machine, 

Steam  Boilers, 

Piano-forte  Action, 

Filing  Saws,  . 

.—  Carriage  Wheels, 

Railroad  Truck, 

Ovens, 

Clothes  Dryer, 

Coolers  for  Beer, 

Water-proof  Cement  Pipes, 

Smut  Machines, 

■ — ■ —  Churn, 

Harvesting  Machines, 

Propelling  and  Steering, 

Propellers, 

Plough  Handles, 

Metallic  Pipe, 

Bag  Fastener, 

Egg-heater, 

Seed  Planter, 

Seats  for  Sleeping  Cars, 

Attaching  Thills  to  Axles, 

Threshing  Machine, 

Dressing  Kid  !jkins, 

Smut  Machines,     . 

Cutting  Soles, 

Folding  Cradle, 

Straw  Cutters, 

Platform  Scales, 

Buckles,     . 

Car  Couplings, 

Burner  for  Vapor  Lamps, 

Stoves, 

Cutting  Sugar-cane, 

Boots  and  Shoes, 

Seats  for  Churches,  &c., 

Cutting  Screws, 


■  SpringBalancefor  Windo 
-  Cool  Screen, 
•  Friction  Pulleys, 


wSash, 


J.  T.  Brooks, 

R.  W.  Buckles,       . 

Washington  Burnham, 

J.  F.  Calhoun, 

P.  S.  Carhart, 

Joseph  Carrier, 

M.  C.  Chamberlin, 

A.  B   Colton, 

J.  E.  Cryer, 

Henry  Davis, 

Wm    Davis, 

J.  M.  Day  and  E.  H.  A.  Oakley, 

M.  DeCamp, 

Charles  Douglas, 

Samuel  Down, 

Christian  H.  Eisenbrandt, 

John  A.  Enggren, 

Kasson  Freeman, 

Edward  Garrett 

E.  L.  Gaylord, 
Elisha  Geiger, 
Henry  Glosser, 
Arthur  Gray, 
Benjamin  L.  Griflith, 
IVapoleon  J.  Haines, 
A.  Hadly,    . 
Luther  T.  Hazen, 
Wm.  Henney, 
John  F.  Hotfrneister, 
C.  R.  Hurlburt, 
Charles  Jones, 
Alfred  Fauvin  Jaloureau, 
G.  P.  Jordan, 
Wm.  Kelly, 
Jesse  Little, 
Murdick  Lythe, 
Levi  H.  Markley,    . 
George  W.  Matthews, 
W.  S.  Mayo, 

Wm.  P.  Maxson,  . 

Thomas  McBean,  . 
John  McKown,  , 

Thomas  E.  McNeil, 
John  Miller, 
John  R.  Moffit,       . 
Timothy  Newhall, 
T.  A.  Noble  and  Erastus  Coy, 
John  S.  Shattuck, 
L.  K.  Selden, 
George  Roushe, 
Elnathan  Sampson, 
Adolph  Roesler, 
Richard  Rickkon, 
Robert  Ramsav, 
Richard  B.  Pullan, 
Luther  E.  Porter, 
Jonah  Piatt  and  Myron  D.  Brooks 
Charles  Perley, 

Richard  Nuttall  and  John  Kirkpatrick, 

F.  H.  Smith, 

Jasper  Snell  and  John  R.  Deihm, 
Edward  Spalding, 
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343.  Improvement  in  Sails  for  Vessels, 

344 Seed  Planters, 

345. Varying  Speed, 

346.  Wagon  Jacks, 

347 Weighing  Scales,  .  ? 

348.  ■ Platform  Scales,     .  j 

349. Cutting  Irregular  Forms, 

350. Sugar  Cane  Harvesters, 

351. Cutting  Soles, 

352.  . .  Rocking  Chair 

353. Reefing  Fore  and  Aft  Sails, 

354 Moulding  Machines, 

355. Ring  Traveler  Spinning  Frame, 

356.  • Harvesting  Machines, 

357 r-  Cultivators, 

358.  . .  Saw  Filer, 

359 Signal  Gong  or  Bell, 

360 Clay  Pipes, 

361 .Wrench, 

362. Carpet  Sweeper, 

363. Burglars*  Alarm,    . 

364. ■  Cooking  by  Steam, 

365. Hose  Coupling, 

366. Water-proof  Sole, 

367. Splint  Broom, 

368. Boots  and  Shoes, 

369. Clamps  for  Sewing  Machines, 

370. Springs  for  Railroad  Cars, 

371.: Seed  Phinters, 

372. Straw  Cutters, 

373 Tobacco  Presses. 

374. •  Hoisting  Goods  in  Warehouses, 

375 Freight  Cars, 

376. . Wrench, 

377.  ■ Punching  Metal, 

378. Gearing  of  Pumps, 

379 Stoves, 

380. Joiners  Clamp, 

381.  Composition  for  Pencils, 

382.  Grinding  Saws, 

383. Churns,      . 

384   Corn  Crushers, 

385 Gas  Regulators,  .  ) 

386. Hydro-carbon   Vap.  Apparatus,  ^ 

387 Railroad  Car  Trucks, 

388 Hand  Lever, 

389 Cultivators, 

390.  . Crushing  and  Mixing  Sugar, 

391. Diying  Fibrous  Substances, 

392. Looms  for  Weaving  Plaids, 

393. Washing  Machine, 

394.  Tanning  Leather, 

395.  Pins  for  Artificial  Teeth, 

396. Meat  Cutter. 

397. Retorts  for  Distilling  Coal  Oils, 

398. " 

399. Wheel  Jack  for  Carriages, 

400. Door  Latch, 

401. Securing  Corks  in  Bottles, 

402. Sewing  .Machines, 

403. Distilling  Oil  from  Coal,  . 

404. Transmitting  Motion, 

405. Field  Rollers, 


A.  Washington  Stewart,    . 

Stephen  L.  SlockstiU, 

James  A.  Stoddarii, 

Henry  Stowell  and  Lorenzo  Spencer, 

Francis  M.  Strong  and  Thomas  Ross, 

Isaac  T.  Tice, 

Robert  R.  Taylor, 

John  Thompson,     . 

Thomas  H.  Tatlow, 

JamfS  L.  Townsend, 

Chapman  Warner, 

Joseph  W.  Wattles, 

Jesse  Whitehead,  • 

W.L  Wilson, 

Solon  Wood, 

Isaac  F.  Woodward, 

Henry  Aregood  and  S.  Ustick, 

Henry  J.  Behrcns, 

Wm.  G.  Budlong, 

John  G.  Clark, 

H.  W.  Horton, 

K.  N.  McLend, 

John  W.  Smith, 

John  W.  M'heeler, 

Martin   and  D.  B.  Wesson, 

Stephen  G.  Tyler, 

George  M.  Alsop, 

C.  F.' Anderson,      . 

Ensign  Baker, 

John  A.  Bawsel,     . 

Albert  Betleley, 

Jeseph  D.  Bdlings, 

John  W.   Brewster,  • 

Jay  H.  Brown, 

John  P.  Carr,  . 

Frederick  Bucher, 

John  Clackson,  . 

E.  P.  Clark, 

Wm.  Clemson, 

Jacob  Cioss,  . 

T.  B.  Coursey, 

E.  Hall  Covell,       . 

G.  F.  Decker, 

Edward  J.  Durant, 

Celestin  Eastburn,  . 

Fred.  Ebelin, 

Jeremiah  Essex, 

M.  A.  Furbush  and  George  Compton, 

George  Geer, 

Jacob  Gove, 

John  Hassell.  Jr.,    . 

Henry  Havell, 

R.  W.  Hazlett  and  J.  H.  Hobbs, 

J.  E.  Holmes, 

Henry  Hoolon, 

Mark  Howland, 

R.  W.  Huston, 

A.  B.  Irving, 

Wm.  G.  W.  Jaeger, 

Mathaus  Kaefer,     . 

George  Liiidley,  , 


Index. 


419 


406.  Improvement  in  Churn, 

407.  Suction  Hose, 

408. Connecting  Machinery, 

40'J. Water-light  Sink, 

410. Couches  for  Railway  Car; 

411. Time  Registers, 

412. Harvesting  Machines, 

413.  Cultivators, 

414. Repeating  Fire  Arms, 

415.  Corrugated  Beams, 

416. Seasoning  Lumber, 

417.  Brooms, 

418. Cross-cut  Sawing  Machine 

419. Churn, 

420. Chairs  for  Railways, 

421. Mills, 

422. Screw  Dies, 

423. Clover  Hullers, 

42-1. Nut  Cracker, 

425. Re-sawing  Boards, 

426. Wagon  Brake, 

427 Stoves, 

428. Carpet  Fastener,     . 

429. Belting,       . 

430. Cordage  Machinery, 

431. ."Vxle-box  for  Railroad  Cars, 

432. Condensing  Steam  Engines, 

433. Wrenches, 

434. Seeding  .Machines, 

4.35. Corn  Mills, 

436. Tailors  Pressing  Machine, 

437. Bee-hives, 

438. Boring  Machine,     . 

439. Gas  Regulators, 

440.  Supporting  Window  Sash, 

441. Cotton  and  Hay  Presses, 

442.  Musquito  Bar, 

443.  Seats  for  Railroad  Cars, 

444. Self-acting  Presses, 

445.  Upholstery  Springs, 

446.  Measuring  Cloth,  . 

447. Coffee  Pots, 

448.  Refrigerators, 

449. Dry  Uas  Metres, 

450. Hemp  Brake, 

451. Cutting  Inilia  Rubber. 

452. Grinding  Mills,       . 

453. Sofa  Bedstead, 

454. Mill  Drivers, 

455. Heels  of  Boots  and  Shoes 

KXTEXSIOXS. 


1.  Improvemenl  in  Ginning  Cotton,  &c.,   .Stephen  R.  Parkhurst, 


Printing  Presses, 

, Stoves,  * 

, India  Rubber  Fabrics, 

ADDITIONAL  lUPBOVEMKN'TS. 

.  Improvement  in  Journals  of  R. 

. Mangles,    . 

, Ventilating  R.  R.  Cars, 

, Ore-crushing  Machine, 

, Cooking  Stoves,     . 

Bow  WhifSe-trees, 


W.  H.  McClintock, 
Charles  MclUirnev, 
Tindal  A.  -Madison, 
Thomas  J.  Mayall, 
Thomas  E.  McAeill, 
Robert  McKenna, 
John  Macpherson,  . 
R.  M.  Melton, 
J.  K.  Mock, 
Richard  Montgomery, 
M.  R.  Moore, 
D.  J.  Owen, 
G.  W.  Parker, 
J.  R.  Parker, 
J.  F.  Peai)ody, 
A.  E.  Pirkey, 
A.  P.  Pilkin, 
Christian  Reif, 
Ezra  Ripley, 
A.  C.  Ross, 
Joseph  Rosencrans, 
George  H.  Russell, 
A.  .M.  Smith. 
Charles  E.  Smith, 
George  Stephenson, 
Levi  Stevens, 
John  Sutton, 
George  C.  Taft, 
T.  H;  Tatlow.Jr.,  . 
J.  W.  Taylor, 
J.  W.  Thorp, 
S.  H.  Walker, 
John  Waugh, 

D.  Wheeler  and  Isaac  Little, 

E.  D.  Williams,      . 
Samson  Woltf, 
Thomas  S.  Williams, 
Theodore  T.  Woodruff, 
Jjcster  L.  Bond, 

C.  A.  and  S.  W.  Young, 
John  W.  Drummond, 

D.  G.  Fletcher, 
Win.  H.  Lazelle,    . 
Hugh  Logue, 
Henry  F.  Mann,      . 
Henry  Meeser, 

A.  Orvis, 
Wm.  H.  Tendler, 
Ferdinand  Walters, 
Alfred  B.  Wilton, 


Richard  M.  Hoe, 
F.  L.  Hedenburg,    . 
Aelson  Goodyear, 

R.  Cars.  Win.  Baker, 

D.  Gumming,  Jr., 
D.  H.  Fox,  and  John  Fink 
Samuel  F.  Hodge, 
Samuel  B.  Spaulding, 
Freedom  Monroe, 


Evaporating  Saccharine  Juices,     Lyman  P.  Harris, 
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HE-ISSUES. 

Improvement  in  Gas  Burners, 

Knitting  Machines, 

Shuttles  for  Weaving  Cloth, 

Backs  of  Car  Seats  to  Lounges, 

Distilling  Oils  from  Coal, 

Coffee  Pots, 

Mowing  &  Reaping  Machines, 

1 

~~  J>  Grain  Separators, 
I 

Oval  Picture  Frames, 

■ ■  Grain  Separators, 


John  R.  O'Neil, 
IVelson  P.  Aiken, 
James  Baldwin, 
Henry  B.  Myer, 
John  Nicholson, 
Wm.  H.  Elliot, 
J.  W.  Mulley, 

John  R.  Moffit, 

Wm.  Gardner, 
John  K.  Mortlt, 


Grain  and  Grass  Harvesters,      C.  Aultman  &  Co., 


India  Rubber  Goods, 

Raising  Water, 

Inkstands, 

Cracker  Machine, 

Creasing  &  Blacking  Leather, 

Plates  lor  Tops  of  Stoves, 

Grinding  and  Polishing  Knives, 

Gas  Lamps, 

DESIGNS. 

For  Burial  Case, 

Spoon  and  Fork  Handles, 

Stoves, 

Watch  Guards, 

Stove  Plate, 

Stoves, 

Sepulchral  Monuments, 

June,  1859. 
Improvement  in  Oil  Cloths, 

.  Breakwater, 

Washing  Machine, 

Raising  Water, 

Revolving  Fire  Arms, 

Bridle  Bits, 

Chimney  Cowl, 

Sawing  Shingles, 

Compositions  for  Bricks, 

Tanning,    . 

Billiard  Tables,      . 

Burring  Wool,  &c., 

Corn  Huskers, 

Jointing  Shingles, 

Knitting  Machines, 

Shade  for  Billiard  Table, 

Rakes, 

Lock,  .  . 

Chain  Pump, 

Railroad  Chairs, 

Hydrants, 

Horse  Power  Machine, 

Opening  Old  Rope, 

Starting  Railroad  Cars, 

Legs  for  Pianos,     . 


Horace  H.  Day,      . 

Wm.  T.  Barnes,  . 

Thomas  Robjohn, 

John  McCullom, 

Adolph  Stempel,     - 

David  Stuart  and  R  chard  Peterson 

James  Dodge, 

George  H.  Bechtel, 

John  McMurthry, 

Wm.  H.  Lewis, 

Sherman  S.  Jewitt  &  Francis  H. 

George  Blanchard, 

J.  W.  I.ane, 

David  Halhaway, 

Richard  Barry, 


James  Albro, 

D.  Hillen  Armour, 

D.  S.Ayres, 

J.  A.  Ayres, 

Thomas  Bailey, 

J.  B.  Baker, 

Henry  Bedlow, 

N.  Boardman, 

Decius  W.  Clark, 

J.  Brainard  and  W.  H.  Burridge, 

John  M.  Brunswick, 

F.  A.  Calvert  and  C.  G.  Sargent, 

J.  C.  Clapp, 

S.  C.  Collin, 

Enoch  Colvin, 

David  Conlan, 

Thomas  Crane, 

Thomas  Dougherty, 

Daniel  Du  Pre 

Wm.  B.  Dunning, 

James  Fay, 

Wm.  Field, 

Archibald  Ford, 

Georo-e  P.  Frick,     . 

F.  and  C.  Gelin, 


Index. 

,  Improvement  in  Boxes  for  Stages,  &c.,  T.  W.  Gibbons, 

. Safety  Cage  for  Coal  Shafts,         D.  Glover, 

. Cleaning  Spinning  jMules, 
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Wind  Wheels, 

30. Rocking  Carriage, 

31. Paddle-wheel, 

32. Rotating  Dumping  Car, 

33. Mattress, 

34. Harrows, 

35. Moving  Iron  at  the  Rolls, 

36. Working  Butter, 

37.  ■ Loom  Temples, 

38. Construction  of  Prisons, 

39 Knitted  Fabrics, 

40 .  Saw  Filing  Machine, 

41. Sawing  Circular  Bevels,   . 

42. Bung  Cutter, 

43. Revolving  Fire  Arms, 

44.  —  Vent  of  Cannons,  &c., 

45. Compound  Railroad  Axles, 

46. Furnace  Grate  Bars, 

47 Shoe  Sole, 

48. Harvesting  Machines, 

49. Burnishing  Mouldings, 

50 Finishing  Bricks, 

51 India  Rubber  Blankets,     . 

52. Rotary  Harrows, 

53. Sewing  Machines, 

54. Truss  for  Bridges,  &c., 

55. Drying  Glue, 

56. Steam  Boilers, 

57. Stereoscopic  Pictures, 

58. Drying  Paper, 

l>9. Violins, 

60. Strap  Hinges, 

61. Dust-pan, 

62, Furnaces  and  .Stoves, 

63. Spring  Bedstead  Bottom, 

64. Grinding  Mills, 

65. Bench  Planes, 

66. Switching  off  Railroad  Cars, 

67 Raising  Water, 

68. Dog  Power, 

69. Cheese-cutters, 

70. Rocking  Cradle 

71. Printing  Bank  JVotes, 

72. Bee-hives, 

73. Brick  Machine, 

74. . Finishing  Leather,  . 

75. Omnibus  Register, 

76. Lock  Attachment, 

77. Washing  Machine, 

78. Cultivators, 

79. Burglars'  Alarm  Pistol, 

80. Tempering  Clay, 

81. Steering  Apparatus, 

82. Stoves, 

83. Apparatus  for  Heating  Water, 

84. Shoe-knives, 

85. Spirit  Gas  Burners, 

86. Photographic  Cameras, 

87. Power  Printing  Presses, 

Vol.  XXXVIH.— Third  Series.— No.  6, 


Robert  Greaves, 

W.  L.  Gregory, 

A.  C.  and  W.  R.  Griswold, 

John  W.  Harris, 

Wm.  A.  Hawkcs, 

Henry  W.  Henley, 

J.  Herald  and  C.  B.  Tompkins, 

Charles  Hewitt, 

Gideon  Hotchkiss, 

Wm.  H.  Howard, 

Enoch  Jacobs, 

.r.  K.  and  E.  E.  Kilbourn, 

T.  E.  King, 

John  Lcniman, 

Josiah  Kirby, 

>  Alexander  LeMat, 

H.  J.  Lombaert, 

Warren  S.  Low, 

Wm.J.  Lvman, 

H.  H.  Luther, 

Robert  Marcher, 

W.  S.  Mayo, 

Charles  McBurney, 

J.  W.  McLean, 

James  S.  Moody, 

Samuel  J.  Reeves, 

M.  Newbauer  and  P.  Adelraan, 

William  Oldman, 

Stuart  Perrv, 

Edward  L.  Perkins, 

John  Pfaff, 

Samuel  M.  Richardson, 

J.  Hall  Rohrman, 

Charles  B.  Sawyer, 

George  Schott  and  John  Loudon, 

Joseph  Sedgebeer, 

Charles  W.  Seely  and  Benj.  F.  Locke, 

M.  Semple, 

Peter  Shank, 

Dexter  C.  Slater, 

DeWitt  Stevens, 
W.  D.  Tewksbury, 

Alfred  Tichenor, 

Ruggles  S.  Torrey, 

William  S.  Watson, 

T.  F.  Weston, 

Robert  F.  White, 

John  M.  Wilson, 

Samuel  Wiswall, 

John  Young, 

John  G.  Clark, 

J.  D.  Custer, 

William  Goodsoe, 

C.  Harris  and  Paul  W.  Zoiner, 

George  L.  Ingersoll, 

Ira  Merritt, 

Charles  Miller, 

Felix  Miller  and  Alois  Wirsching 

Jedediah  Morse, 

, — December,  1859,  36 
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88.  Improvement  in  Cutting  Comb  Teeth 

89. Oscillating  into  Circular  Motion, 

90. ■  Hooks  for  Vest  Cliains,     . 

91. Moulds  for  Pressing  Glass, 

92. Plug  Bedstead   Fastening, 

93. Washing  Machine, 

94. Printing  Addresses,  &c., 

9.i. Measuring  Pressure  of  Fluids, 

96. Strength  of  Watch  Springs, 

97. Churn, 

98. Ore  Separator, 

99. Marine  Hand  Propellers, 

100. Valve, 

101. Reefing  Sails. 

102.  — —  Projectile  for  Killing  Whales, 

103. Self  priming  Locks, 

104. Capping  of  Fence  Posts, 

105. Fastening  Letters, 

106. Fly-trap, 

107. Sugar  Cane  Press, 

108. Manufacturing  Paper, 

109.  Looms. 

110. Drain  Tile  Machines, 

111. Horse  Bracket, 

112. Milk  Cans, 

113. Ploughs,     . 

114. Locomotive   Engines, 

115. Switches  on  Railroads, 

1 16. Dressing  Mill-stones, 

1 17. Machines  for  Making  Hay, 

118. Ventilators, 

119. Rotary  Engines,     . 

120. Horse  Rakes, 

121. •  Omnibus  Register, 

122. Sowing  Machines, 

123. Tuning  Key-board, 

124. Wood  Screws, 

125. Breech-loading  Fire  Arms, 

126. Sewing  Machines, 

127. Musical  Instruments, 

128. Cultivators, 

139. Lamps, 

130. Hanging  Carriage  Bodies, 

131.  Vulcanizing  Caoutchouc, 

132. Steam  Pressure  Regulators, 

133. Securing  Clevis  to  Ploughs, 

134. Keys,  &c.,  for  Piano-fortes, 

135. Clip  for  Carriage  Thill,     . 

136. Speeder  and  Stretcher  Flyers, 

137. Ventilating  Corn  Houses, 

138. Saw-set,      . 

139. Sheet  Metal  Coffins, 

140.  — •  Seeding  Machines, 

141. Binding  Grain  in  Bundles, 

142. Construction  of  Sled  Runners, 

143. Seeding  Machines, 

144. Breech-loading  Fire  Arms, 

145. Running  Gear  of  Sleds, 

146. Stop-cock, 

147. Whiffletree  Hooks, 

148. Cultivators,  '. 

149. Seeding  Machines, 


William  Noyes,  Jr., 
Louis  Planer, 
Anthony  Wallach, 
Thomas  Shaw, 
Jacob  J.  Smith, 
Pleasant  Armstrong, 
John  A.  Barrnigton, 
Victor  Beaumont, 
J.  M.  Bottom, 
P.  S.  Devlan, 
William  O.  Bourne, 
E.  C.  BrackLtt, 
William  Bramwell, 
Joseph  Francis  Brouard, 
Robert  Brown, 
J.  S.   Butterfield  and  Simeon  Marshall 
R.  S.  Cadwell, 

Thomas  Champion  &  Thomas  Motley, 
I.  S.  Clough  and  S.  R.  Burrell, 
Thomas  Crame, 

S.  S.  Crocker  and  George  E.  Marshall, 
Charles  Crossley,    . 
Jones  Daines, 
T.  B.  Davis, 
E.  R.  Denniston, 
Eli  Moore, 
C.  H.  Eisenlirandt, 
Charles  Foster, 
H.  B.  Gill, 
T.  I.  Goir, 
G.  D.  Grecnleaf, 
Dexter  D.  Hardy, 
Henry  Hcrsh, 
H.  C.  Howell, 
Solon  P.  Hubbell, 
Richard  Humphreys, 
Henry  L.  Kendall, 
Daniel  Leavilt, 
James  S.  McCurdy, 
H.  T.  Merrill, 

Azel  Smith, 

Rufus  S.   Merrill, 
Leman  C.  Miner, 

Dubois  D.  Parmelee, 

A.  P.  Pitkin, 

R.  B.  Pringle, 

Joseph  Hoftacker  and  Joseph  Richards 

Daniel  J.  Riker, 

John  N.  Sawtell, 

Noah  Seitz, 

Alexander  Shoemaker, 

Isaac  C.  Shuler, 

Andrew  Simmons 

James  D.  Osburn, 

John  M.  Spooner, 

Enos  Stimson, 

Wm.  Mount  Storm, 

R.  Sutton, 

Isaac  C.  Tate, 

Lewis  C.  Terry, 

Joseph  Thirlwell, 

Franklin  Veal, 


Index. 
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150. 
1.'51. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 

n^. 

176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211, 


Improvement  in  R.  R.  Car  Couplings 

Rock  Drills, 

Car  Couplings, 

Grain-hulling  Machine, 

Grain  Bins, 

Shaping  Backs  of  Books, 

Cutting  India  Rub.  into  Threads, 

Boring  Blind  Slilcs, 

Trip-hammers, 

Cementing  Iron, 

Spinning  Tops, 

Seeding  Machines, 

Rolling  Metal  for  Jewelry, 

Alarm  Clocks, 

Corn  Harvesters, 

Water-wheels, 

Railroad  Cars, 

Movable  P.irts  of  Fire  Arms 

Gauging  Casks, 

Slide  Valves  for  S.  Engines, 

Sugar  Mills, 

Double  Seaming  Machine, 

Boiler, 

Railway  Chairs, 

Sugar  Mills, 

Shingle  Machine, 

Straw  Cutters, 

Hulling  Clover, 

Recip'g  into  Circular  Motion, 

Clicese  Presses, 

Sash  Fastener, 

Handles  to  Tin  Pails, 

Corn  Planters, 

Roll  for  Forming  Tires, 

Distilling  Coal  Oils, 

Sewing  Machines, 

Heating  Buildings, 

Tanning, 

Chamfering  Barrel  Heads, 

Electro-magnetic  Machine, 

Iron  Girders  of  Bridges, 

Guard  Fingers  for  Harvesters, 

Trace  Fastener, 

Snow  Ploughs  for  Railroads, 

Fastening  Bale  Hoops, 

Chamfering  Tool, 

Cutting  Teeth  in  Saws, 

Ships'  Capstan, 

■  Exhibition  Rocket, 

Sled  Brake, 

Whip  and  Line  Holder, 

Cork  Machine, 

Wind-mills, 

Grinding  Mills, 

Potato  Diggers,      . 

Driving  Shaft  for  Mills,  &c., 

Drainage  Pipe, 

Corn  and  Cane  Harvesters, 

Sawing  Stone, 

Window  Curtain  Fixture, 

Corrugating  Metallic  Sheets, 

Adding  Numbers, 


,  David  Warren,                     . 

161 

Lyman  While, 

ib. 

Gilbert  Yates, 

ib. 

Wm.  Zimmerman, 

ib. 

Daniel  D.  Badger  and  W. 

3.  Sampson,     ib. 

John  E.  Cotlin, 

ib- 

,  Joseph  W.  Cox, 

ib. 

Daniel  Dunham, 

ib. 

Bennet  Holchkiss, 

ib. 

Job  Johnson, 

ib. 

Francis  Milward, 

ib. 

Daniel  Nichols, 

ib. 

John  S.  Palmer, 
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E.  T.  Quimbv, 

ih. 

G.  W.  Richardson  &  J.  W. 

White,             ib. 

Robert  Ross, 

ib. 

Henry  Webb, 

ib. 

Thomas  Baily, 

ib. 

John  K.  Barney, 

ib. 

R.  C.  Bristol, 

ib. 

John  Burgc, 

ib. 

William  Burton, 

ib. 

0.  S.  Camp, 

ib. 

Marion  Carpenter, 

ib. 

J.  W.  Chapman, 

ib. 

C.  G.  Conover, 

ib. 

Reuben  Daniels, 

ib. 

Nathaniel  Eames, 

ib. 

Henry  Ehrenfeld, 
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?  A.  H.  Emery, 
Thomas  Evans, 

ib. 

ib. 

P.  H.  Frcylinghousen  &  J. 

G.  Heilman,    ib. 

J.H.Gage, 

ib. 

H.  P.  Gengembre, 

ib. 

H.  H.  Goodwyn, 

ib. 

S.  F.Gold, 

ib. 

Jacob  Gove, 

ib. 

John  Greenwood, 

ib. 

Thomas  Hall, 

ib. 

Joel  T.  Ham, 

ib. 

A.  Hotchkiss  and  J.  P.  Ad 

riance,               ib. 

Daniel  H.  Hull, 

ib. 

W.  S.  Huntington, 

164 

E.  A.  Jeflfrey, 

ib. 

William  Johnson,  Jr., 

ib. 

K.  H.  Kinne, 

ib. 

David  Knowlton, 

ib. 

Andrews  Lanergan, 

ib. 

Albertus  Larrowe, 

ib. 

Lucius  Leavenworth, 

ib. 

Harvey  Locke, 

ib. 

James  K.  Lum, 

ib. 

J.  C.  Lyons  and  Henry  F. 

Phillips,          ib. 

Perry  Marcy, 

ib. 

James  Massey, 

ib 

Thomas  J.  Mayall, 

ib 

H.  D.  McGeorge  &  D.  C.  ( 

jreer,                ib. 

Andrews  T.  Merriman, 

ib. 

Purches  Miles, 

165 

Richard  Montgomery, 

ib. 

John  B.  Newbrough, 

ib. 

Index. 


&c., 
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212.  Improvement  in  Harvesting  Beans, 

213.  ■ ■  Fire-baclis  for  Stoves,  &c., 

214. (Cultivators, 

215. Cutting  Sugar  Cane, 

216. Paper  Pulp, 

217. Sowing  Fertilizers, 

218. Power  Looms, 

219. Filter, 

220. Cider  Presses, 

221. Washing  Winilows, 

223. Cooking  Ranges, 

223. ■  Door  Frames  for  Furnaces, 

224. ■  Boot  and  Slioe  Soles, 

^„„'      .      >  Harvesting  Machines, 

227.  . ■  Water-wheel, 

228. Measuring  Faucets, 

229. Jointing  Slaves, 

230. Cultivators, 

■  Panoramic  Clocks, 
Combined  Case  for  Pen,  &c., 

•  Clothes  Pins, 

•  Turning  Leaves  of  Books, 

•  Digging  Potatoes, 

•  Manufacture  of  Gas, 

■  Cultivators, 

■  Screw  Propeller, 

•  Fluid  Lamps, 

■  Gas  Retorts, 

-  Railroad  Car  Seats, 

-  Body  Bolsters  for  Railroad  Cars, 

■  Opening  &  Clos'g  Farm  Gates, 

-  Cultivators, 

•  Trace  Fasteners, 

-  Feeding  Bees, 

-  Heels  for  Boots  and  Shoes, 

■  Water  Gauges  for  Steam  Boilers 

-  Double  Cannon  for  Chain  Shot, 

-  Water  Gauges  for  Steam  Boilers, 

-  Cheese  Cover, 

-  Railroad  Turn-tahles, 

-  Lock  Guard, 

-  Gas  Retorts, 

-  Smelting  Furnace  for  L'on, 

-  Edge  Plane  for  Boots  &  Shoes, 

-  Casting  Stove  Covers, 

-  Field-pieces  for  Watch  Cases, 

-  Vapor  Lamp  Burners, 

-  Seeding  Machines, 

-  Gas  Retorts,  .  , 

-  Operating  Scroll  Saws,     . 

-  Railroad  Bars  or  Rails, 

-  Fire  Proof  Desk, 

-  Spring  Hinge, 

-  Ploughs,    . 

-  Corn  Planters, 
-^  Job  and  Card  Printing  Press, 

-  Stoves, 

-  Hoisting  Bricks,     . 

-  Seed  Planters, 

-  Sowing  Fertilizers  in  Drills, 


232.  - 

233.  - 

234.  - 

235.  - 
236.- 
237.- 
238.  - 
239i- 
240.- 
241.. 

242.  - 

243.  . 

244.  ■ 

245.  • 
246.. 
247.- 
248.. 
249.. 


255. 
256. 
257. 
258. 
259. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 


S.  Van  Rensselaer  Newman,  .           165 

Andrew  O'iVeill,                   .  ib. 

James  Peeler,  .              ib. 

Albert  Philipp,                       .  'ib. 
Joseph  B.  Falser  &  Gardner  Howland,      ib. 

James  Peeler,  .             jb. 
Rensselaer  and  Gordon  B.  Reynolds,         ih. 

Wm.  Rice,  .             jb. 

Christian  Ritter,                     .  ib. 

Phillip  C.  Rowe,  .             ib. 

Wm,  G.  Ruggles,                 .  ib. 

Paul  A.  Sabbaton,  .              ib. 

Henry  Sauerbier,                 .  ]66 

Wm.  and  Thomas  Schnebly,  .             ib. 

Jonas  Smith,                         .  ib. 

Joseph  Smith  and  G.  B.  Griffin,  ib. 

John  G.  Stephenson,  .             ib. 

J.  C.  Stoddard,                       ,  ib. 

Giles  M.  Slone,  .              ib. 

John  F.  Sturdy,                     ,  ib. 

William  H.  Towers,  .             ib. 

Cyrus  B.  Thayer,                  .  ib. 

George  F.  Tiffany,  .             ib. 

Charles  N.  Tyler,                 .  ib. 

Franklin  Veal,  .              ib. 

Jules  Jean  Baptiste  Vergne,  ib. 

Anton  Von  Schuttenback,  ,             ib. 

Edward  Walcott,                  .  ib. 
F.  F.  Wagner  and  P.  P.  Dickinson,        167 

Ambrose  Ward,                   .  ib. 

David  Warren,        .  .             ib. 

Henry  Wells,                       .  ib. 

S.  R.  Atkins  and  D.  H.  Hull,  .            ih. 

Wm.  Brown,                       .  ib. 

Walter  Hunt,         .  .             ib. 

.Robert  H.  Mathies,              .  ib. 

Wm.  M.  Jeflers,      .  .              ib. 

H.  K.  Moore,                        .  ih. 

E.  L.  Pratt,             .  .             ib. 

A.  and  J.  H.  Putnam,         .  ib. 

Lawrence  Shroder,  .              ib. 

John  W.  Smith,                  .  ib. 

Robert  Wm.  Sievier,  .             ili. 

Benjamin  Tolman,               .  JG8 

C.  Teuesdale  and  A.  J.Sennett,  ib. 

J.N.Allen,                           .  ib. 

C.  M.  Alexander,  .             ib. 

J.  C.  Bean,                           .  ib. 

Wm.  Beaumont,     .  .             ib. 

Edward  Beck,                       .  il). 

Henry  Belts,            .  .              ib. 

]\I.  B.  Bigelow  and  A.Hardy,  ib. 

Nelson   Birdsall,     .  .              ib. 

L.  E.  Burdin,                       .  ib. 

A.,  W.,  and  J.  Campbell,  .             ib. 

J.  A.  Campbell,                     .  ib. 

W.  J.  Cantelo,        .  .              ib. 

T.  F.  Christman,                 .  ih. 

Giles  Cramton,        .  .              ib. 

C.  B.  Davis,                         .  ib. 
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273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
29S. 
297. 
298. 
299. 
300. 
301. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
309. 
310. 
311. 
312. 
313. 
314. 
315. 
316. 
317. 
318. 
319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
327. 
328. 
329. 
330. 
331. 
332. 
333. 
334. 


Aurelius  Dickinson, 

>  George  DielTenbach, 

Win.  T.  DeGolyer, 
J.H.  Duhme, 
J.  H.  Ferguson, 

B.  G.  Fitzhugh, 
M.  R.  Flanders, 
Peter  Fontain, 
John  Gait, 
\Vm.  II.  Gray, 

C.  anJ  J.  K.  Gingr: 


Improvement  in  Purifying  Gas, 

Bases  for  Artilicial  Teeth, 

Coloring  .Artificial  Teeth, 

Connecting  Boards  for  Roofs, 

Furnaces, 

Cartridges, 

Harvesting  Machines, 

Grain  Cradles,  • 

Gas  Purifiers, 

Reciprocating  Propeller,  . 

Let-oil'  Motion  for  Looms, 

Rotary  Harrows, 

Raking  Attachm't  for  Harvesters, C.  P.  Gronberg, 

. — — -  Alcohometers, 

Making  Upholstery  Springs, 

Ship's  Capstans, 

Stoves, 

——  Apparatus  for  Tanning, 

Condensing  Coal  Oils,      . 

Bedstead  Fastening, 

Couches  in  Railroad  Cars, 

Cross-cut  Sawing  Machine, 

Braiding  Machines, 

Preserve  Cans, 

Folding  and  Packing  Wool, 

Cultivator  Teeth, 

Packing  for  Pistons, 

Pulverizing  Minerals, 

Finishing  Hair-brush  Handles, 

Defecating  Sugar  Juices, 

Animal  Trap, 

Tool-holders  for  Lathes, 

Clothes  Dryer, 

Driving  Hoops  on  Pails,  &c., 

Cooking  Ranges, 

Crushing  Ores, 

Turning  Hubs,  . 

Cotton  Cultivators, 

Heating,  Cooking,  &c., 

Broom  Clasp, 

Corn  Shellers, 

Power-pulley  Presses, 

Power-gear  Presses, 

Carpet  Fastener, 


icb. 


Heinrich  Guth, 

James  Harrison,  Jr., 

J.  F.  Holloway, 

Marcus  L.  Horton, 

D.  L.  Hubbard, 

W.  G.  W.  Jaeger, 

J.  C.  Jeffries, 

E    C.  Knight, 

M.  W.  Knox, 

Isaac  W.  Lamb, 

W.  D.  Ludlow, 

Wm.  H.  Main, 

Gardner  Maynard, 

Charles  M.  Burney, 

S.  and  G.  E.  Mills, 

Thomas  Mitchell, 

M.  H.  Nicolas  and  L.  J.  Champagne, 

H.  S.  North  and  J.  0.  Couch, 

Charles  Peck, 

George  Race, 

Wm.  Raymond, 

Wm.  Rcsor, 

Delos  E.  Rice, 

Alex.  Rickert, 

Wm.  J.  Rivers, 

C.  B.  Sawver, 

P.  B.  Sheldon, 

Adon  Siddall, 


>  W.  and  R.  Skene, 

M.  D.  and  S.  A.,Snyder, 
Retorts  for  Distillation  of  Coal,     John  L.  Stewart, 


Making  Hay, 

Drying  Grain,  . 

Heating  Buildings, 

Harvesting  Machines, 

■ Defecating  Sugar  Juices, 

Manufacture  of  Soap, 

Corn  Planters, 

Hulling  and  Scouring  Grain, 

Horse-shoe  Machine, 

Rotary  Cultivators, 

Harvesting  Machines, 

Furnaces, 

Sifting  Apparatus, 

Seeding  Alachines, 

Let-off  Motion  for  Looms, 

Portable  Door  Fastener, 

Protecting  Iron  from  Oxidation, 


J.  C.  Stoddard, 
Joseph  Souter, 
George  S.  G.  Spence, 
A.  G.  Stipher, 
A.  A.  Tail, 
R.  P.  Thomas, 
C.  G.  Udell, 
T.  F.  Wagoner, 
H.  L.  Watts, 
John  Voung, 
McClintock  Young,  Jr., 
E.  B.  Cherevy, 
Samuel  Clark, 
Daniel   Foreman, 
W.  H.  Gray, 
Levi  C.  Johnson, 
E.  G.  Pomroy, 

36* 
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335. 
336, 
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Improvement  in  Grain  Separators, 
Oiling  Cylinders  of  S.  Engine; 

EXTENSION. 

Improvement  in  Raising  &c.Weight 

ADDITIONAL   IMPROVEMENTS. 

Improvement  in  Cliairs,  Sofas,  &c., 
Railroad  Car  Springs, 

KE-ISSUES. 

Improvement  in  Cotton  Gins, 

Fastening  Centre  Bits,      . 

Water-backs  for  Ranges, 

Bridges, 

Governors  for  Steam  Engines, 

Veneers,     . 

'      ',  Reaping  Machines, 

Grinding  Paper  Pulp,     . 

Brick  Machines,     . 
Manufacturing  Wire  Grating, 
Washing  Machines, 
Finishing  Brush  Handles, 
Valves  for  Dry  Gas  Metres, 
Ice  Cream  Freezers, 


.-V 


Austin  Potter, 

C.  A.  Stebbens, 

s,  Ephraim  Morris, 

Charles  Robinson,  • 

A.  B.  Davis, 

David  G.  Olmstead, 
Abel  W.  Streeler, 
James  Ini^ram, 

D.  C.  McCallum, 
Charles  T.  Porter, 
John  A.  Jackson, 

Obed  Hussy, 

Joseph  Kingsland,  Jr., 

Joseph  W.  Jayne, 

Henry  Jenkins, 

Miner  Van  Auken, 

John  Ames, assignee  of  T.  Mitchell, 

C.  C.  Lloyd  ass'd  to  Hopper  &  Gratz, 

H.  B.  Masscr, 


DESIGNS. 

1.  For  Sewing  Machines,  ' 

3. Cook  Stove, 

3. Stove  Plates, 

4. 

6. Sheet  Iron  Stoves, 

6. Arms  of  Sewing  Machines, 

7 Match  Boxes, 

July,  1859. 

1.  Improvement  in  Furniture  Caster, 

2. Water-vvheel, 

3. Cotton  Harvesters, 

4. Hook  for  Whiffle-trees,     . 

5. Wind  Engine,  . 

6.  Washing  Machine, 

7.  Harvesting  Machine, 

8 Reducing  Wood,  &c., 

9 Webbing  Thread, 

10. Wrought  Nail  Machine, 

II.. -Ploughs, 

12. Steam  Engines, 

13. Opening  &  Clos'g  Farm  Gates, 

14. Water-proof  Paints, 

15. Mills  for  Crushing  Cane, 

16. Lamps, 

17. Carriage  Wheels,  • 

18. Cut-otf  Gear  for  Steam  Engines, 

19. Cutting  Ends  of  Billiard  Cues, 

20. Printing  Press, 

21 Paddle-wheel, 

22. Corn  Husker, 

23. Sewing  Machines, 

24, Abdominal  Supporters, 

25. Horse  Rakes, 

26.  Door  Fastening, 


Solomon  B.  Ellithorp, 

A.  J.  Gallagher  and  J.  Beesley, 

•  S.  W.  Gibbs, 

James  S.  McCurdv, 
P.  J.  Clark, 


Demas  S.  Barnes, 

Benjamin  Billings, 

Lewis  Bishop. 

Snowball  Botterill, 

Henry  W.  Bowcn,  . 

Robert  Brown, 

Thomas  B.  Butler, 

W^J.  Cantelo, 

Michel  Celerier, 

Charles  Clareni, 

I.  Cook  and  J.T.  Bever, 

George  H.  Corliss, 

B.  M.  Dorr, 

Epes  E.  and  J.  F.  Ellery, 

H.  C.  Emery, 

A.  L.  Fleury, 

Keuben  Fretz, 

P.  W.  Gates,  D.  R.  Frazer  &T  Ch: 

I.  Glynn  and  M.  Borovfsky, 

George  P.  Gordon,  . 

Wm.  Gorman,         .  • 

S.  N.  Gragg,  . 

Wm.  Grout, 

Benjamin  A.  Grover, 

Elijah  Harris, 

W.  HartsHeld, 


172 
173 


173 

ib. 

173 

ib. 
ih. 
ib. 
ib. 
ib. 


174 

ib. 


174 

ib. 
175 

ih. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
Imers,ib. 

ib. 

ib. 
176 

ib. 

ib. 

ib. 

ib. 

ib. 
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Improvement  in  Boring, 
—  Stoves, 

Sheet  Metal  CoiBns, 

Butter  Cooler, 

Heating  Steam  Boilers, 

Automatic  Fan,     . 

Railroad  Chairs, 

Manufacturing  Wadding, 

Mowing  Machines, 

Turning  Ovals, 

Horse-shoe, 

Cultivators, 

Horse  Rakes, 

Vault  Doors,  &c., 

Door-knob  Bolt, 

Trunks, 

Buckles,     . 

Rot;iry  Pumps, 

Railroad  Car  Couplings, 

Planting  Cotton  Seed, 

Elastic  Friction  Roller, 

•  Pin-sticking  Machine, 

Hand  Printing  Presses, 

Flour-bolts, 

Clover-hullers, 

Manufacture  of  Hoes, 

Piano  Hammers, 

Setting  Gas  Metres, 


Henry  Hays, 

John  Henderson,  . 

Isaac  C.  Schuler,    • 

G.  W.  Smith, 

Daniel  Hess, 

Hervey  Hoffman, 

Isaac  B.  Howe, 

J.  C.  Hurd  and  M.  A.  Johnson, 

Obed  Hussey, 

Joshua  Irving, 

Joseph  Jorey, 

Philip  Kribs, 

Philip  Lebzetter,     . 

\  Lewis  Lillie,  . 

Matthias  Ludlum, 

Thomas  P.  Marshall, 

Jarrett  Megaw, 

R.  L.  Mills  and  P.  Carpenter, 

Z.  ^.  Morrel, 

A.  A.  Moss, 

J.  W.  Naramore,    . 

A.  and  B.  Jv'cwbury, 

E.  and  4.  H.  Nordyke, 

Anthony  Overockcr, 

Andrew  Paterson, 

John  Percival, 

Albert  Potts, 


Exhaust  in  Locomotive  Engines,  Thomas  B.  Quigley, 
Punching  Stereotype  Plates,         D.  B.  Ray 

Oscillating  Engines, 

Elastic  Railroad  Frogs, 

Surfaces  of  Articles  of  Iron, 

Revolving  Fire  Arms, 

Ironing-pan  for  Ranges, 


John  A.  Reed, 

G.  P.  Sanburn  and  W.  Mansfield 

Thaddeus  Selleck, 

H.  Smith  and  D.  B.  Wesson, 

James  Spear, 


Picker-motion  for  Power  Looms,  Wm.  Steams,  . 

Scales  for  Weighing,         .  Joseph  W.  Strange, 

Gas  Retorts,  .  Wm.  Stratton, 

Photographic  Cameras,     .  John  Stock, 

• Cotton  and  Hay  Presses,  Elam  Stockbridge, 

Churn,  ■  Josiah  Stubbs, 

Mercurial  Barometers,      .  Guiseppe  Tagliabue, 

Bagasse  Furnaces,  Louis  Tregre, 

Head-block  for  Saw-mills,  Jacob  W.  Truox,    . 

Spring-snap  for  Bridle-reins,  Marianus  X.  Tschus, 

Cast  Iron  Tires  for  R  R  Wheels,  Levi  B.  Tyng, 

PropellingLocomolive  Engines,  )  ,Tr       -..r   ,r     ,• 

„     ' .       °         „  °  }■  n  m.  W.  Verdin, 

Braking  .1  >.  | 

Spinning  Machines,  .  Joseph  W.  Wattles, 

Boring  Post-holes  in  the  Earth,    John  S.  Wertz, 


-  Corn  Planters, 

-  Machine  and  .\nimal  Cards, 

-  Alarm  Attachment  for  Tills, 

-  Churn, 

-  Corn  Planters, 

-  Boring,  &c..  Blind  Stiles, 

-  Corrugating  Sheet  Metal, 

■  Self-acting  Spinning  Mules, 

-  Corrugated  Fabrics, 

■  Gauge  Cocks  for  Steam  Boilers,  F.  W,  Bacon, 

■  Vulcanized  Rubber  Car  Springs,  H.  W.  Beins, 
Ironing  Table  and  clothes  dryer,  E.  Culver, 


J.  W.  West, 
Wm.  Wheeler, 

E.  B.  White, 
Loren  J.  Wicks, 
Henry  Wiley, 
Leonard  Worcester, 
W.  E.  Worthen  and  H.  B.  Renwic! 
John  Wright, 

F.  Baare  and  J.  G.  Cawelly, 
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89.  Improvement  in  Vulcanizing  Rubber, 

90. Railroad  13rakes, 

91. •  Sugar  Mills, 

92. Butter-worker, 

93. Manufacturing  Baskets, 

94.  Harvesters, 

95. Moulding  beads  on  liollo 

96.  Hawse  Pipe  for  Sliips, 

97.  Corn  Planters, 

98.  Tliresliing  Machines, 

99. ■  Pointing  Nails  and  Spikes, 

100. Washing  and  amalgamal'g  gold, 

101. Cut-ott' Valve  of  Steam  Engines, 

102. Piles  for  Wharves,  &c., 

103. Locks, 

104. Bank  and  Safe  Locks, 

105. Lamps, 

106. Training  Pea  Vines, 

107. Railroad  Chairs,     . 

108. Grain  Separators, 

109. Rat  Traps, 

1 10. Flesh  Fork  and  Skimmer, 

111. Farm  Gates, 

1 13. •  Walking  Canes, 

113. Hanging  Bodies  of  VehicI 

1 14. Skirt  Supporters, 

1 15. Telegraphing  from  R.  R.  Cars, 

1 16. Hollow  Augers, 

1  17.  ■ Fruit  Basket, 

118. Connecting  Railway  Bars. 

119.  ■ Wheels  of  Buggy  IJoats, 

120.  ■ Revolving  Fire  Arms, 

121. Tanning, 

122. Fireman's  Ladder, 

123. Hanging  Pictures,  &c., 

124. Breech-loading  Fire  Arms, 

125.  • Clothes  Frame, 

126.  . Dumping  Car, 

127. Shingle  Machine,  . 

128. Paper  Bags, 

129. Splitting  r'ire-wood, 

130. —  Dry  Gas  Metres, 

131.  ■ Sewing  Machines, 

132. Stoves, 

133. Clothes  Frame, 

134. Water-wheels, 

135. Dumping  Wagon, 

136. Dressing  Mill-stones, 

137.  - — ■  Saw-MiUs, 

13S. Mallets, 

139 Bee-hives, 

140. Salimometer,' 

141. Life-preserving  Raft, 

142 Paint  Cans, 

143. Earth-boring  Augers, 

144. Dredging  Machine, 

145. Preserve  Cans, 

146. Portable  Oven, 

147. Dynamometer,        . 

148. Washing  Machine, 

149. Operating  Windlasses, 

150. Boring  Hubs, 


Van 


ex. 

A.  K.  Eaton,  . 

O.  F.  Fuller, 
J.  R.  Gates, 
Joseph  Jones, 
Lansing  Marble,     . 
Lewis  and  Jacob  Miller, 
Charles  l\eale, 
A.  S.  Phillips, 
Peter  Plater, 
John  I.  Hollow, 
Wm.  Spink, 
George  C.  Wheeler, 
W.W.  W.  Wood  and  H. 

E.  H.  .\ngamar, 

S.  T.Bacon, 

Joseph  M.  Batchelor, 

John  T.  Bever, 

D.  E.  Bishop, 

J.  L.  Booth, 

J.  Boiton, 

Charles  B.  Bristol, 

J.  H.  Butler  and  P.  G, 

Ansel  Cain, 

J.  H.  Case, 

Matthew  Chambers, 

Denison  Chesebro, 

Win.  A.  Clark, 

David  Cook, 

John  Davis, 

Perry  Davis, 

W.  C.  Ellis  and  J.  N. 

L.  C.  England, 

Daniel  Fitzgerald, 

W.  A.  Foster, 

M.  J.  Gallagher  and  W.  H 

Joseph  Gasser, 

David  Glover, 

Freeman  Godfrey, 

Wm.  Goodale, 

Darwin  A.  Green, 

Tobias  Grodjinski, 

George  Hensel, 

S.  Emilius  Hewes, 

H.  J.  Holmes, 

John  P.  Hughes, 

Anthony  Iske, 

J.  W.  Kennedy  and  J.  F. 

J.  Kurtzeman, 

Wm.  Lance, 

John  K.  Leedy, 

Robert  H.  Long, 

A.  G.  Mack, 

John  Masury, 

A.  A.  McMahen, 

Anton  Menge, 

F.  O.  More, 
Z.  N.  Morrel, 
Charles  Neer, 
Charity  Pendleton, 
Peter  Philip, 
Daniel  C^uimby, 


Houten, 


Gladdii 


Index. 
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151, 

152. 

103. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

161. 

1)53. 

163. 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179. 

180. 

181. 

182. 

183. 

184. 

185. 

186. 

187. 

1S8. 

189. 

190. 

191. 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 

201. 

202. 

203. 

204. 

205. 

206. 

207. 

208. 

209. 

210. 

211. 

212. 


Improvement  in  Pocket  Register, 

Pen  and  Pencil  Cases, 

Lifting  Jack, 

Whiffle-trees, 

Coal  Sieves, 

Sawing  Machine, 

Hand-rails  for  Stairs, 

■  Confectionery  Safe, 

Corn  Huskers, 

Refining  Iron, 

Threshing  Machines, 

Lock  for  Fire  Arms, 

.\rtificial  Stone, 

Preserve  Cans, 

Trap  for  Animals, 

Metallic  Powder-kegs, 

Hollow  Auger, 

Breech-loading  Fire  Arms, 

Money-drawer  Alarm, 

City  Railroad  Cars, 

Clasps  for  Skirt  Hoops, 

Cattle  Gates  for  Railroads, 

Packing  Fruit, 

Sewing  Machines, 

Sugar  Mills, 

Winding  Thread, 

Washing  Machine, 

Variable  Exhaust  for  S.  Engines, 

Universal  Joints,    . 

Boot-trees, 

Bedstead  Cord-pin, 

— ^—  Sugar-cane  Presses. 
Cotton  Gin  Sharpener, 

Stoves, 

Planing  Metal, 

Harvesters,  • 

Canal  Boat  Propellers, 

Cofl'ee-pots, 

Vegetable  Cutter, 

Double-acting  Pumps, 

Stoves, 

Rotary  Cultivators,  . 

. Stoves, 

Variable  Cut-off,  with  S.  Engs., 

Lock  for  Safes,  &c., 

Harvesters, 

Trimmer  for  Lamp  Wicks, 

Lathes,  . 

JJaking  and  Loading  Hay, 

Bit-stock  and  Wrench, 

Steam  Cock, 

Joint  for  Pump-pipes,         .  > 

Ships'  Warping  Chock,  5 

Hose  Coupling,  . 

Grain  Separators,   . 

Foot-stoves, 

Turning  Skins, 

Furnace  Grates, 

E.tcavating  &  Grading  Machine, 

Scouring.  &c.,  Coffee, 

Railroad  Car  Brakes, 

Heating  Drying  Cylinders, 


P.  D.  Richards  and  F.  N.  Thayer, 

John  Richardson, 

John  Robertson, 

Wm.  G.  Russell, 

Silas  T.  Savage, 

T.  W.  Schmidt. 

Cornelius  R.  Shaeffer, 

Reuben  Shaler, 

George  F.  Shaw, 

Christian  Shunk, 

Joseph  Siddall, 

Michael  Tromly, 

J.  L.  G.  Ward, 

Oliver  X.  Weaver, 

Loren  Wetmore, 

James  Wilson  and  others, 

Arcalous  Wyckoff, 

Peter  Altmair, 

R.  M.  Campbell, 

Samuel  Green, 

Samuel  B.  Guernsey, 

Moses  Hall,  Jr, 

Robert  Law, 

Sidney   Parker, 

John  Paynter, 

Asa  T.  Ring, 

Lewis  Allen, 

Jacob  Barney, 

James  Baylor, 

W.  H.  Bettes  and  L  H.  Parker, 

J.  T.  Bever, 

Wm.  Bull, 

A.  H.Burdine, 
P.  N.  Burke, 
Jeremiah  Carhart, 
Herman  Carter,  . 
Robert  Cartwright, 

Wm.  (;hesterman, 

John  Clary, 

Wm.  H.  Davis, 

R.  Dawes  and  W.  C.  Choate, 

B.  F.  Field, 
J.  D.  Field, 

A.  Foster  and  N.  Sutton,  . 

August  Freutel, 

C  B.  and  G.  B.  Garlinghouse, 

Halvor  Halvorson, 

Jacob  Hess, 

Grove  Howard, 

L.  S.  Hoyt  and  B.  B.  Beers, 

Wm.  Johnson  and  M.  Silmser, 

David  Knowlton, 

A.  H.  Lowell, 
Franklin  I.  May, 
James  H.  Maydole, 
Isaac  ('.  Mayer, 
E.  L  McCarthy, 
Z.  N.  Morrel, 
Wm.  .\ewell, 
Wm.  Perkins, 
A.  P.  Pitkin, 
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213.  Improvement  in  Saw  Gummer,  Wni.  Porter, 

214. Oscillating  Steam  Engines,  John  A.  Reed, 


215. 

Working  Pumps,  . 

Benjamin  Robbins, 

216. 

Furnace  for  Dental  Purposes, 

E.  A   L.  Robbins, 

217. 

Hay  Press, 

S.  Rundlett  and  J.  W.  Drummond, 

218. 

Edge  Planes, 

Henry  Sauerbicr, 

219. 

Hydraulic  Motor,  . 

Morrill  A.  Shepard, 

220. 

Metallic  Bung, 

T.  Briggs  Smith, 

221. 

Furnaces, 

Lewis  Solomon, 

222. 

Snow  Ploughs, 

M.  B.  Spalford, 

223. 

Lasts, 

Obed  S.  Squire,      ■ 

. 

224. 

Meat-masher, 

George  Storer, 

225. 
226. 

\  Stoves, 

John  G.  Treadwell, 

. 

227. 

^  Elbow  for  Stove  Pipes, 

A.  K.  Tupper, 

228. 

Cutting  Heels  and  Soles, 

Albert  Warren, 

229. 

Harvesters, 

W.  A.  Wood  and  J.  M. 

Rosebrook 

230. 

— —  Bedstead  Drapery, 

George  W.  Watrous, 

231. 

Pumping  Engine. 

Henry  R.  Worthington, 

232. 

Railroad  Switches, 

Jacob  Beachler, 

. 

233. 

Elbows  for  Stove  Pipes,    . 

Korman  Bedell, 

234. 

Polishing  Corks,     . 

H.  F.  Cox  and  Alex.  Miller, 

235. 

Dies  for  Shaping  Articles, 

Levi  Dodge, 

236. 

Corn  Huskers, 

Moses  H.  Gragg, 

237. 

Stoves, 

Jos.  C.  Henderson, 

238. 

Churn, 

Lorenzo  Lake, 

239. 

Journal-boxes  for  R.  R.  Cars, 

Robert  McWilliams, 

240. 

Sewing  Machines, 

Louis  Planer, 

241. 

-^ Harvesting  Machines, 

George  W.  Richardson, 

242. 

Damper  tor  Cooking  Stoves, 

Lyman  L.  Thomas, 

243. 

Setting  Logs  in  Saw-mills, 

Asa  Brooks, 

244. 

Bread  Slicer, 

H.  F.  Bond, 

245. 

Tweer, 

S.  L.  Bond, 

246. 

Lon  Folding  Bedstead, 

John  Biberthaler, 

247. 

Ree6ng  Sails, 

Henry  Bessling, 

248. 

Stereoscopic  Instruments, 

Alex.  Beckers, 

249. 

Stoning  Cherries, 

E.  C.  Custer, 

250. 

Flour  Bolts, 

J.  M.  Clark, 

251. 

Steam  Heating  .Apparatus, 

B.  W.  Dunklee  and  W 

B.  Moore 

252. 

. Door  Fastening, 

Charles  Frost, 

253 

Harvesters, 

Henry  Fisher, 

254. 
25S. 
256. 
257. 
258. 
259. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 


.  Feeding  Paper  to  Print'g  Presses,  G.  H.  and  Sylvester  Ferguson, 


Locomotive  Boilers, 

Sewing  Machines, 

Submarine  Helmet  Window, 

Piano-fortes, 

Valves  for  Water-closets, 

Locomotive  Engines, 

Pump, 

Sawing  Machine, 

Sewing  Machines, 

Washing  Machine, 

Rotary  Pumps, 

Bedstead, 

Water  and  Alar 

268. Printing  Maclii. 

269. >  I,  r. 

„  >  Force  Pumps, 

271.  Mills  for  Crushing  Quartz, 

272.  Enameling  .Mouldings, 

273.  Bedstead, 

274.  Sewing  Machines, 


Gauge, 


B.  L.  Griffith, 
E.  A.  Goodes  and  E.  L.  Alille 

C.  M.  Gould, 
Chas.  Glassborow, 
James  Gilfillan, 

R.  Gill  and  G.  W.  Grier,    . 
Enos  Hartzler, 

E.  H.  Hancock, 
Wm.  Hall, 

G.  Hall  and  A.  Scudder,     . 

C.  H.  Hersey, 

Benjamin   Hinkley,  . 

F.  A.  Hoyt, 
Richard  M.  Hoe, 

Frederic  Kettlcr, 

G.  T.  and  W.  F.  Kearsing, 
Robert  Marcher, 
Charles  Messenger,  • 
Jos.  W.  Morton, 


275.- 
276.  . 


1  Corrugating  Metal  Plates,  Richard  Montgomery, 


Index. 
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277. 

mproveraent  in  Sliirt  Studs,     . 

Daniel  Morris, 

239 

278. 

Platforms  between  U.  R.  Cars, 

Joseph  rsewman. 

ib. 

279. 

Gates  for  Railroads, 

Ira  Robbins, 

ib. 

280. 

Springs  for  Railroad  Cars, 

D.  B.  Rogers  and  J.  A.  Wood, 

ib. 

281. 

Gold  Washers, 

Harrison  Roberts,                               , 

ib. 

282. 

Biscuit  Board, 

Isaac  R.  Shank, 

ib. 

283. 

Shirt  Studs, 

Henry  Simon, 

ib. 

284. 

Sewing  Machines, 

Isaac  M.  Singer, 

ib. 

285. 

Nine-pin  Balls, 

John  Taggart, 

ib. 

286. 

Boring  Tools, 

George  J.  Washburn, 

ib. 

287. 

Construction  of  Railroads, 

Amos  Webb, 

ib. 

238. 

Warming  by  Steam, 

•  Chas.  A.Wilson, 

ib_ 

289. 

Steam  Radiator, 

290. 

Churn. Dashers,       . 

Parker  Wineman, 

ib. 

291. 

Guard  for  a  Ferry  Wharf, 

Edward  F.  Woodward,       . 

ib. 

292. 

Venetian  Blinds,    . 

George  H.  Woodworth, 

240 

293. 
294. 

Ore  Washer  &  Amalgamator, 

Gold  Amalgamator, 

!  John  N-  Wyckoff  and  T.  M.  Fell, 

ib. 

295. 

Wood  Saw, 

Eliza  Blake, 

ib. 

296. 

Clothes  Frame, 

J.  Burr, 

ib. 

297. 

Piano-fortes, 

J.  W.  Fischer, 

ib. 

29S. 

Screw  Stocks, 

Simeon  Goodfellow, 

ib. 

299. 

Churn, 

Alfred  Guthrie, 

ib. 

300. 

Glass-polishing  Machines, 

Albert  H.  Hook, 

ib. 

301. 

Fire-escape, 

H.  Johnston  and  W.  J.  Matthews 

ib. 

302. 

Cracking  Sugar, 

James  H.  Murrill, 

ib. 

303. 

Coffin  Screw, 

W.  H.  Nichols, 

ib. 

304. 

Hoisting  Cranes, 

J.  V.  Parce, 

ib. 

305. 

Portable  Sawing  Machine, 

S.  R.  Smith  and  Philander  P.  Lane,          ib. 

EXTEXSIOXS. 

1. 

Improvement  in  Fan  Mills, 

Isaac  T.  Grant, 

210 

2. 

Shaping  Irregular  Surfaces, 

ADDITIOXAL   IMPROTEMESTS. 

W.  Hale  and  Allen  Goodman, 

ib. 

1 

Improvement  in  Preparing,  &c.,  Slats 

,    Hubbard  Beebe, 

241 

2 

Hanging  Window  Sashes, 

Theodore  F.  Hall, 

ib. 

3 

Picker  Sawing  Machines, 

BE-ISSUES. 

John  Haw, 

ib. 

1 

Improvement  in  Faucet, 

Albert  Fuller, 

241 

2 

Faucets, 

James  Powell, 

ib. 

3 

Billiard-table  cushion, 

John  M.  Brunswick, 

ib 

4 

Fire  Engines, 

L.  Butler  and  R.  Blake, 

ib' 

■  Cleansing  Caoutchouc, 
Crude  Caoutchouc, 


Austin  G.  Day, 


^Cut-off  Valve  of  S.  Engines,        George  H.  Corliss, 


■  Harvesters, 


18.- 

19.. 

20.- 

21.  ■ 

22.- 

23.- 

24. 

25. 


>  Mowing  Machines, 


J 


Lewis  Miller, 


C.  Aultman  and  L.  Miller, 
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26.  I 

27.  S 

28.  - 
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Improvement  in  Harvesters, 

Harvesters, 

. Cut-oft' Gear, 

. Railroad  Car  Springs, 

. Revolving  Breech  Fire  A 

>  Slieleton  Sliirts, 

DESIGN'S. 

.  For  Cooking  Stoves, 

. Cooking  Stove  Sides,  &c., 

. Spoon  and  Fork  Handles, 

. Sun-dials, 

I  Floor  Oil-cloth, 

. Stoves, 

. Fire  Frames, 


>  Carpet 


Pattern, 


13. Clock  Cases, 

14.  —  Cook  Stove, 

15. " 

16. Parlor  Cooking  Stoves, 

August. 

1.  Improvement  in  Axle  Boxes, 

2.  .■ Casting  Copper  Cylinders 

3. Knitting  Machines, 

4. Tool  for  Riving  Hoops, 

.►). Hanging  Brake  Rubbers, 

6. Show-case, 

7. Condensing  Coal  Oils, 

8. Generating  Coal  Oils, 

9.  Crushing  Sugar  Cane, 

10. Elevators  in  Warehouses,  &c., 

11. Spring  Bed-bottom, 

12. Raising  Water,  &c., 

13. Manufacturing  Hoes, 

14. Pipe  Tongs, 

1.5. Draining  Machine, 

16. Ironing  Table, 

17. Portable  Field  Fence, 

18. Phosphoric  Acids  &  Phos 

19. Gas  Burners, 

20. Washing  Crockery, 

21. Churn, 

22. Recumhent  Chair, 

23. Breech-loading  Fire  Arm 

24. Sevfing  Machines, 

25. Car  Couplings, 

26. Sewing  Machines, 

27. Tooth  Keys, 

28. Harvesters, 

29. Revolving  Fire  Arms, 

30. Brakes  for  Railroad  Cars, 

31. Harvesters, 

32. Cutting  and  Binding  Gra 

33. Excavating  and  Grading, 

31. Journal-boxes, 

35. Washing  Machine, 


Lewis  Miller, 

McClintock  Young,  Jr., 
George  H.  Corliss, 
David  B.  Rogers, 
James  M.  Cuoper, 

E.  G.  Atwood, 


E  James  Greer  and  Rufus  J.  King, 

Henry  Hehbard, 
Win.  W.  Wilson, 

James  Bogle, 

Garretson  Smith  and  Henry  Brown, 
Wm.  W.  Stevens,  . 


E.  J.  Ney, 


243 

ib. 

ib. 
ib. 


John  A.  Munn, 

ib. 

David  Hathaway, 

ib. 

G.  W.  and  John  Pittock, 

ib. 

Wm.  W.  Stevens, 

ib. 

Paul  Francis  Aerts, 

243 

Freeborn  Adams, 

244 

Jonas  Bradley  Aiken, 

ib. 

Wm.  Baker, 

ib. 

T.  C.  Ball, 

ib. 

Thomas  L.  Ball, 

ib. 

I  Wm.  T.  Barnes, 

ib. 

Daniel  Bassett, 

ib. 

Albert  Betlerley, 

ib. 

C.  C.  Bisbee, 

ib. 

Abraham  Bower, 

ib. 

Samuel  Boyd, 

ib. 

J.  R.  Brown, 

ib. 

Moses  Bucklin, 

ib. 

John  F.  Galley, 

ib. 

T.  B.  Garside, 

ib. 

,  Frederick  Augustus  Genth, 

ib. 

James  Gilfillan, 

ib. 

C.  F.  Greely, 

ib. 

W.  S.  Hall, 

ib. 

P.  J.  Hardy, 

845 

A.V.Hill, 

ib. 

Hiram  W.  Hayden, 

ib. 

E.  L.Keeler, 

ib. 

David  Kelsev, 

ib. 

B.  F.  Killam, 

ib. 

0.  H.  King, 

ib. 

S.  C.  Lewis  and  F.  P.  Pfleghar, 

ib. 

H.  A.  Lincoln  and  H.  T.  Douglas 

s,          ib. 

S.  A.  Lindsay, 

ib. 

Frederick  Meyer,                  , 

ib. 

Warren  P.  Miller, 

ib. 

John  A.  Montgomery,         . 

ib. 

J.  T.  Mudge, 

ib. 

Index. 
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36.  Improvement  id  Tapp'g  Water  Main 

37. Branch-holder  tor  bonnet  stand 

38. Manufacture  of  Common  Salt, 

3'J. Refining  Coal  Oils, 

40.  Meat  Cutter, 

4i. Making  Roofing  Cement, 

42.  Carriage  Hubs, 

43.  Turning  Hollow-ware, 

44.  Sickle-guards  for  Harvesters, 

45.  Corn  Huskers, 

AG.  Seeding  Ploughs, 

47. ■  Moulding  Candles, 

48.  Defecating  Sugar, 

49. Brick  Machines,     . 

60.  Flour-packers, 

51. Pointing,  &c.,  Wood-screws, 

52. Lubricating  Compounds, 

53. Hemp  Brakes, 

54. Ship's  Hoisting  Apparatus, 

56. Manufacture  of  Huts, 

56. Mole  Ploughs, 

67.  Manufacture  of  Lint, 

58. Bending  Plough  Handles, 

59. Brick  .Moulds, 

60. Sewing  Machines, 

61. Clothes  Drjer, 

62. Bank  Locks, 

63. Casting  Chilled  Plates, 

64. Winding-up  Clocks, 

65.  ■  Heating  Evaporating  Pans, 

^  ■ >  Seeding  Machines, 

68. Brakes  for  Rjilroad  Cars, 

69.  ■ Feeding  Printing  Presses, 

70.  Cotton  Cultivators, 

71. Cotton  Seed  Planters, 

72. Shingle  Machine, 

73.  Watch  Cases, 

74. Fishing  Reel, 

75.  — : —  Composts,  . 

76. Cutting  Paper, 

77. -Adding  Machine,  . 

78. Seed  Planters, 

79. Corn  Harvesters,    . 

80. Corn  Planters, 

81.  Corn  Harvesters,    . 

82.  Fastenings  for  Cotton  Bales, 

83.  Vulcanized  Gums,  • 

81    ' Centrifugal  Gun, 

85.  Seats  for  Sleeping  Cars, 

86. Hemp  Brakes, 

87. Printing  Presses, 

88. Die  for  Swaging  Bolt  Heads, 

89. Sewing   Machines, 

90. Windlasses, 

91. Sewing  Machines, 

92. Governor  Valves,   . 

93. Cultivators, 

94.  Folding  or  Wrapping  Papers, 

95.  •  Printing  Presses, 

96. Fire-boxes  for  Locomotives, 

Vou  XXXVHL— TuiaD  Sksies.— No. 


,  E.  T.  D.  Myers  and  C.  F.  Thomas, 
,  J.  R.  Palmenberry, 


246 
ib. 


>  Henry  Pcmberton, 


John  G.  Perry, 

P.  Pomeroy  and  J.  G.  Allen, 

Jesse  Pruette, 

Lyman  P.  Rood,     . 

Andrew  Shogren,  , 

Daniel  C.Smith,     . 

John  S.  Snider, 

George  A.  Stanley, 

Richard  A.  Stewart, 

H.  W.  Stillman,     . 

Samuel  Taggart, 

N.  G.  Thom, 

H.  Vaughn  and  Win.  Hutton, 

A.  Wilson  and  G.  C.  Fletcher, 

D.  J.  Wilcoxson, 
Wm.  F.  Warburton, 
Augustus  Watson, 
Robert  D.  Dwyer, 
John  G.  Ernst, 
James  A.  Hamer, 
George  L.  Jcncks, 
Danforth  Johnson, 
Wm.  Johnson, 
Robert  Poole, 
John  B.  Powell, 
H.  O.  Ames, 

John  Andrews, 

Francis   Armstrong, 
Moses  S.  Beach, 
G.  W.  Beard, 

E.  P.  Beauchamp,  . 
Laurent  Beaudreau, 
Philip  Bettle, 
Wm.  Billinghurst, 
Edmond  Blanchard, 
E.  Burroughs, 
J.  T.  Campbell, 
Walter  Clark, 
W.  Cogswell  and  C.  A.  Mathewson, 
J.   P.  Coonley, 

B.  T.  Currier, 
Edward  Davidson, 
Alva  G.  De  Wolfe, 

C.  S.  Dickinson, 
Rudolph  Dirks, 
Zachariah  Feagan, 
Andrew  Dougherty, 
Albert  Eames, 
J.  P.  Emswiler, 
Moses  G.  Farmer, 
C.N.  Farr,      .        . 
Benai  Fitis, 
Perley  F.  Freeland, 
Edwin  Gomez, 
G.  P.  Gordon  and  F.  0.  Dcgener, 
Ralph  Greenwood, 

).— December,  1859.  37 
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99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
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112. 
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114. 
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119. 
120. 
121. 
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123. 
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127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
1.15. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 

143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
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Improvement  in  Potato-diggers, 

Seed  Planters, 

■ •  W.iter-gauge  for  Steam  Boilers, 

— —  Sewing  Maciiines, 

Cutting  Out  Wooden-ware, 

Wood-Saw  Frame, 

Telegraphing, 

Steam  Boilers, 

Approacli-opeiiing  Gate, 

Milking  Cows, 

Railroad  Car  Wheels, 

Battery  for  Scaring  Crows, 

MilUing  Cows, 

Electro-magnetic  Currents, 

— —  Kitchen  Safe, 

Seeding  Machines, 

Seed  Planters, 

Underground  Draining  Machine; 

Drivers  for  Mill-stones,     . 

Hoops  for  Skeleton  Skirts, 

Holding  Panels  of  Fences, 

■  Cultivators, 

Hjdro-carbon  Vapor  Apparatus, 

Corn  Planters, 

Dead-heat  Escapement, 

Skates, 

Post-marking  Stamps, 

Cultivators, 

Egg-beater  or  Churn, 

Clothes  Frame, 

Uniting  Solid  Substances, 

Corn  Planters, 

Filing  Cotton-gin  Saws, 

Sewing  Machines, 

Furnace  for  Making  Iron, 

— —  Apparatus  for  Tanning, 

Gas  Retorts, 

Seed  Planters, 

Cultivators, 

Seats  &  Couches  for  R  R  Cars, 

Apple  Mills, 

Nail-plate  Feeders, 

Heating  Evaporating  Pans, 

Securing  Artificial  Teeth, 

■  Straw  Cutters, 

Mortising  Machine, 

Tenoning  Blind  Slats,       . 

Burglars  Alarm,     . 

Washing  Machine, 

Sewing  Machines, 

Washing  and  Separating  Ores, 

Hoisting  Apparatus  for  Hotels, 

Dumping  Wagons, 

Spring  Bed  Bottom, 

•  Sowing  Fertilizers,  , 

Hose  Coupling, 

Cultivators,  , 

Knitting  Machines, 

Receiving  and  Piling  Paper,      ) 

Rotary  Presses,  .  5 

Stump  Extractors, 

Roofs  for  Railroad  Cars, 


Leonard  B.  Griswold, 
W.  D.  Harrah  and  B.S.I 
Robert  S.  Harris, 
James  Harrison,  Jr., 
George  A.  Hay, 
James  Haynes, 
S.  Hoga,  W.  P.  Piggott,  S 
Robert  Hooper, 
A.  Iskeand  J.  B.  Erb, 
John  W.  Kingman, 
Ebenezer  A.  Lester, 
T.  Lipshuts  and  D.  C.  Jo 
Samuel  W.  Lowe, 
Moses  Marshall, 
Wm.  McElwee, 
E.  McKenney, 
J.  B.  MrMillan, 
,  Adam  Miller, 
Alex,  Miller. 
Samuel  C.  Moore, 
Oliver  P.  Moran, 
Samuel  Mowry, 
A.  A.  Moss, 
Matthew  Mitchell, 
Don  J.  Mozart, 
Edward  Norton,      . 
Marcus  P.  .Norton, 
Leonard  Packard, 
J.  J.  Parker, 
Horace  Parkhurst, 
Dubois  D.  Parmalee, 
Lawson  G.  Peel,     . 
Colwell  P.  Pool, 
Wm.  F.  Pratt, 
S.  M.  Quimby  and  others, 
John  B.  Read, 
Charles  A.  Rubbe, 
Theodore  B.  Rogers, 
James  Rue, 
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Improvement  in  Glycerine  Preparat'n 
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Ornamental  Oniposition, 

Printing  in  Different  Colors, 

Revolving  Stairs, 

liightning  Rods,     . 

Sewing  Machines, 

Portable  Capstan  and  Crabs, 

-  Bomb  Lances, 

Railroad  Station  Indicator, 

Clasp  Hook  for  Watch  Chains, 

Punching  Holes  in  Leather, 

Sewing  Machines,  . 

Steam  Generators, 

Clothes  Rack, 

Sewing  Machines, 
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Door  Fastener, 

Running  Gear  of  Carriages, 
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Dressing  Stone, 

Pipe  Connexions  for  Boilers, 

^^—  Machine  Belting,  .  ) 
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Clover  Bolts, 

Mole  of  Drain  Ploughs, 

Carpet  Sweeper, 

India  Rubber  Springs, 
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221.  Improvement  in  Seed  Planters, 

222. Safety-rein  for  Bridles, 

223. Skeleton  Skirt,' 

224.  Steam  Slide  Valve, 

225. Ball  Furniture  Casters,     . 

226,  • Trucks  for  Railroad  Cars,  &c., 

227. Shears, 

228. Carriage  and  Wagon  Jacks, 

229. Percussion  Pellet  for  Fire  Arms, 

230. Stoves, 

231. Iron  Husk  Grist  Mills, 

232. Butler  Worker, 

233 Slide  Valves  of  Steam  Engines, 

2.34. Steam  Generator, 

235. ^  Weighing  Scales, 

236.  • ■  Shoe  Pegging  Machines, 

237.  Nicking,  &c..  Heads  of  Screws, 
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239. Washing  Machine, 

240.  Carding  Engines, 
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243. Bundling  Kindling  Wood, 
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264.  ■ Washing  Machine, 

265.  ■ ■  Mole  Ploughs, 
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268 Winding  Thread, 
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Pegging  Machine,  W.  R.  Landfear, 
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>  Pumps,     . 

■  Argand  Gas  Burners, 

■  Corrugnted  Iron  Bridges, 

■  Ladies'  Bustles, 

■  .Measuring  Grain, 

•  Crushing  Ores,  &c., 

■  Reciprocating  Saw, 
Hoisting  Apparatus, 

•  Tapping  Water  Mains, 

■  Inkstand, 

•  Shaping  Bonnets,  .  ) 
Pressing  Bonnets,                           )i 

■  Rotary  Engine, 

•  Mortising  Machine, 

-  Stoves, 

■  Sewing  Machines,  ■ 

■  .Animal  Trap, 

■  Gas  Retorts, 

•  Ticket-holder  for  Railroads, 

■  Preparation  of  Candlewicks, 

•  Railroad  Chairs, 

■  Water-wheels, 

-  Knitting  Machines, 
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-Cam  Presses, 

-  Making  Clay  Pipe, 
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Improrement  in  Fire  Arms, 

Fastening  for  Hoop  Skirts, 

Escapement  for  Chronometers, 

Sewing  Machines, 

Bed-bottom, 

Springs  for  Railroad  Cars,  &c., 

Metallic  Razor-strop, 

Winding  Warps, 

Furnaces  for  Smelting  Zinc  Ores, 

Holding  Stones, 

Wind-mill, 

Chute  for  Water-wheels, 

^^^   f  Curing  and  Treating  Caout- 
I  chouc, 

r  Picking  Mill-stones 

Illuminating  Gas, 

Photographing 

Gelatinizing  Oils,    . 

Tinman's  Machines, 

Furnaces  and  Ventilators, 

Ore  Concentrator, 

Destroying  Insects, 

■ Letter  File, 

Hose  Coupling,      • 

Stove  Urns,  . 

Churns. 

Rotary  Pinning  Cutter, 

Stone  Saws, 

-Shingles, 

Auger  for  Cutting  Tenons, 

• Steam  Boilers, 

Fire-plating  Iron,    . 

Hemp  Brakes, 

Shingle  Machine,  . 

• -Coiling  Metal  pipe, 

Skates, 

Steam  Boilers,  • 

Harvesters, 
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Turn-outs  for  Railways, 

Hardening  Hat  Bodies,     . 
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Wrenches,  . 

Shears, 

Lamps, 

Piano-forte  Actions, 

^  Churns, 

Cotton  Gins, 

-Grain-binding  Mechanism, 

Nail  Machines, 
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1.  For  Improvement  in  Gas  Burners, 

EXTENSIONS. 
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ADDITIONAL  IMPROVEMENTS. 

1.  Improvement  in  Ploughs,  . 

2. Lock, 
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4.  Improvement  in  Mole  Ploughs, 

5. Evaporatiiig  Saccharine  Juices,     I 

6. Oiling  Journals, 

RE-ISSUES. 

1.  Improvement  in  Balancing  Mill-stones, 

2.  Nail  Machine, 

3. Matting  Ends  of  Match  Blocks, 

4. Clothes  Dryer, 

5.  Ploughs, 

6.  • •  Breech  Loading  .Ordnance, 

7. Ash-sifter, 

8. Sash  Fastener,       . 

9. Valve  Cocks, 

10. Making  Paper  Bags, 

1 1.  Treating  Caoutchouc,  &c., 

12. Refilling  Iron, 

13. Billiard  Table  Cushions, 

14. Railroad  Station  Indicators, 

15. ■  Faucets, 

16. •  Lamps, 

17. Converting  Motion, 

18. Harrows, 

19. Eraser  and  Pencil  Sharpener, 

DESICXS. 

I.  For  Parlor  Stoves, 

o' >  Carpet  Patterns, 
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10. Scales, 
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12. \ 

13. >  Carpet  Pattern, 

14. ) 

15. Three-ply  Carpet  Pattern, 

September. 
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12. Sawing  Staves, 
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14. Evaporating  Apparatus, 
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16. Boots, 
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20. Apparatus  for  Mashing,     . 

31 Flood  Gates, 


Moses  Bales, 

329 

L.  P.  Harris, 

ib. 

Douglas  B.  Jordan 

ib. 

John  Fairclough, 

329 

Jahaziali  S.  King,                 . 

ib. 

Henry  E.  Pierce, 

ib. 

Stephen  H.  Tift, 

ib. 

George  Watt, 

ib. 

G.  W.  Bishup, 

330 

Allen  Cumraings, 

ib. 

Ralph  J.  Falconer, 

ib. 

J.  R.  and  H.  S.  Robinson, 

ib. 

Francis  Wolle, 

ib. 

L.  Otto  P.   Meyer, 

ib. 

Christian  Shunk,                 . 

ib. 

H.  W.  Collender, 

ib. 

C.  A.  McEvoy, 

ib. 

James  Powell', 

ib. 

Micheal  A.  Deitz, 

ib. 

Henry  Ehrenfeld, 

ib. 

Sidney  S.  Hogle, 

ib. 

Archibald  G.  Shaver, 

331 

Robert  Ham, 

331 

E.  J.  Ney, 

ib. 

Isaac  de  Zouche, 

ib. 

N.  E.  Russell, 

ib. 

G.  Smith  and  H.  Brown, 

ib. 

James  Bogle, 

ib. 

Henry  Hebbard, 

ib. 

Francis  M.  Strong  and  Thomas  Ross, 

ib. 

Jean  Baptiste  Virolet, 

ib. 

Henry  G.  Thompson,  .  ib. 

Henry  G.  Thompson,  .  ib. 


H.  W.  Adams,                                  .  331 

William  Adamson,              .  ib. 

T.  D.  Aviesworth,                             .  ib. 

H.  H.  Baker,                        .  ib. 

E.  O.  Baxter,                                    .  ib. 

Jehu  Brainerd  and  W.  H.  Burridge,  ib. 

L.  R.  Breisach,                                 .  ib. 

Archibald  Cameron  &  David  Matthew,  ib. 

C.  W.  Clewley,                                .  ib. 

R.  W.  and  Daniel  Davis,  jb. 
J.  J.  A.de  Bronac  &  A.  J.M.  Deherrypon,  ib. 

R.  Densmore,                                    .  332 

Charles  A.  Desobry,            .  ib. 

Hugh  T.  Douglas  and  John  Cooper,  ib. 

M.  D.  Dubois,                                   .  ib. 

Lewis  Duvall,                       .  jb. 

Wm.  T.  Edson,                                .  ib. 
B.  G.  Fitzhugh  and  McClintock  Young,  ib. 

Thomas  G.  Gardner,                        .  ib. 

Edward  Hffickel,                  .  ib. 

E.  H.  Hancock,                              ,  ibk 


440 


22.  Imp 
23. 


27. 
28.  ■ 


Index. 


38.- 
39.- 
40.  . 
41.- 

42.  . 

43.  . 

44.  . 


48.  - 
49.- 
00.- 

51.  • 

52.  - 
53.- 

54.  - 

55.  - 
56. 
.57. 


61.  - 

62.- 


68.  . 
69.- 
70.  ■ 
71.- 


75.  ■ 

76.  ■ 

77.- 
78.  ■ 


82.- 
83.  ■ 
84.- 


ovemcnt  in  Sewing  Macliincs, 
Carpel  Sweeper, 
Amalgamator, 
Mule-ploughs, 
l)oor-bolt.s. 
Marine  Propellers, 
Printing  Newspaper  Addresses, 
Parlor  Grates, 
Walclimakers'  Lathes, 
Submerged   Pump, 
Clarifying  Sugar, 

■  Lamps, 

■  Stoves, 

■  Wiring  Joints  of  Clothes  Pins, 
Brakes  tor  R.  R    Cars, 
Bending  Wagon-tire, 

■  Trunks, 
Cutting  Washers, 

■  Kaucet, 

■  Sheet-metal  Coffins, 

•  Stoves, 
.  Grates, 

•  Joiners  Clamp, 

■  Cane  Juice  boxes, 

-  Hot  Air  Register, 

-  Printing  Press  Fingers, 

-  Printing  Presses, 

-  Extinguishing  Fire, 

-  Watering,  &c.,  Railways, 

-  Feed  Water  tor  Steam  Be 

-  Applying  Power, 

-  Illuminating  Fluid, 

-  Addressing  Newspapers, 

-  Watches,  . 

-  Stoves, 

-  Forcing  Pump, 

-  Pistons  of  Puinps, 

-  Automatic  Fan, 

-  Tin-lblding  Machines, 

-  Harvesting  Machines, 

-  Breaking  Stones  for  Roads,  &c. 

-  Gas  Burners, 

-  Making  Paper  Boxes, 

-  Skeleton  Skirts, 

-  Saddletrees, 

-  Rails  for  Railroads, 

-  Ditching  Ploughs, 

-  Straw-cutters, 

-  Window-sash  Fasteners, 

-  Seed  Planters, 

-  Sewing  Machines, 

-  Seed  Drills, 

-  Churn, 

-  Extracts  of  Fruit, 

-  Grinding  Apples,  &c., 

-  Fastening  for  Shirt  Studs 

-  Wire  Fences, 

-  Cotton  Seed  Planters, 

-  Sights  for  Fire  Arms, 

-  Rotary  Harrows,    . 

-  Cofl'ee-pols, 

-  Brakes  for  Railroad  CarS; 

-  Piano-forte  Actions, 


Jason  W.  Hardie, 

Hiram  H.  Herrick, 

Kelsiy  Hazen,  . 

Iris  Hohson, 

Lewis  G.  HofTman,  . 

Lorenzo  Holtslandcr. 

George  Huichison, 

Daniase  Lamoreaiix, 

P.  Leiiel  and  J.  H.  Mulholland, 

Hosea  L'lulsey, 

George  M.  Longacre, 

Justus  R.  Loomis, 

Edward  M.  Manigle, 

Alvin  C.  Mason, 

Thomas  J.  Mead, 

Wm.  and  Isaac  H.  Mosher, 

Jacob  Parker, 

Henry  Pennie, 

James  Powell,         *•  . 

Isaac  C.  Shuler, 

David  G.  Stali'ord, 

Joseph  Tiben, 

William  S.  Todd, 

IjOuis  Tregre, 

E.  A.  Tuitle. 

Stephen  D.  Tucker, 

Leonard  T.  Wells, 

S.  H.  Wilder, 

Wm    C.  Allison, 

Wm.  B;irnes, 

Delectus  Durfey, 

N.  A.  Dyer  and  J.  F.  Augustus, 

George  Henderson, 

Charles  E.  Jacot, 

John  Martino, 

\  R.>bert  Poole, 

John  B.  Powell, 
Charles  H.  Raymond, 
G.  W.  Richardson  and  R.  Glover, 
,   Ives  Scoville, 
Daniel  H.  Solliday, 
Silas  B.  Terry, 
Joseph  Wesley, 
Henry  Adams, 
George  S.  Avery, 
0.  S.  Bartlett, 
A.  F.  Blunk, 
E.  K.  Breckenridge, 
Z.  B.  Brown  and  M.  C.  Godard, 
J.  S.  Buell, 
Stephen  Burrows, 
William  Campbell, 
Rosaniia  Carpenter,  * 

R.  P.  Clark, 
Barnes  Clayton, 
P.  S.  dinger, 

T.  T.  and  H.  W.  S.  Collier, 
Henry  W.  Colvin, 
George  Cook,  • 

Solomon  Crowell,  Jr., 
Henry  Davis, 
David  Decker, 


Index. 


441 


85.  Improvement  in  Prison  Lock, 

86.  Heels  for  Boots  and  Shoes, 

87. Switch-stand  for  Railroads, 

88.  Faucet,  .  ^ 

89. Filter,  .  \ 

90. ■  Heating  Water,      .  ) 

91.  Mop-head, 

92.  Harness, 

Sa. Hydraulic  Oil  Presses, 

94.  Cultivators, 

9.^.  Churn  Dash, 

96.  Churn, 

Lamp  Chimneys, 

Exhaust  Pipe  for  Steam  Engines, 

Excavator, 

Barrel  Syringes,  • 

Churn, 

Segmental  Circular  Saws, 

Grinding  Teeth  of  Mowers,  &c., 

Mangle, 

Manufacturing  TelegraphCables, 

Harvesting  Machine, 

Cultivators,  .  ! 

Seeding  Machines,  .  } 

Making  Pulp  from  Wood, 

Cultivators, 

Movable  Tops  for  Carriages, 

liocomotive  Lamps, 

Arranging  Pegs,     . 

Board  Measurer, 

Dumping  Cart, 

Corn  Planters, 

Piano-fortes, 

Tobacco  Presses, 

Ijock  and  Detector, 

Steering  Apparatus  for  Barges, 

Seeding  Machines, 

Dovetailing  Machine, 

Cultivators,  . 

Shingle  Machine, 

Cotton  Scrapers, 

Corn  Planters, 


97.  • 

98.  ■ 
99. 

100.  ■ 

101.  ■ 
102.- 
lO.'?.  ■ 
104.  ■ 
Id.")   • 

106.  ■ 

107.  - 

108.  ■ 

109.  ■ 
110.- 

111.  ■ 

112.  ■ 
113." 
114.- 
115.- 
116.- 

117.  • 

118.  - 

119.  ■ 

120.  • 

121.  ■ 

122.  ■ 

123.  ■ 
124.- 

125.  - 

126.  • 

127.  ■ 

128.  • 

129.  • 

130.  ■ 

131.  - 
132.- 
133.- 
134.- 
1  3.5.  - 

136.  - 

137.  ■ 
13S.  ■ 
139.  ■ 
HO.  • 

141.  • 

142.  - 

113.  - 

144.  - 

145.  ■ 

146.  - 

147.  - 


Sylvantis  A.  Denio, 

S.  Dodge,  ,lr.  and  B.  Potter,  Jr 

Thomas  Dougherty, 

Eugene  Duchamp, 

John  Fasig, 

Jacob  Fassnaclit, 

Wm.  R.  Fee, 

J.  H.  Frampton, 

Daniel  K.  France, 

C.  L.  Gilpatrick, 

Elias  J.  Hale, 

Robert  Hale, 

Wm.  Hamilton,      . 

Stephen  P.  Hart, 

Malachi  B.  Hassler, 

R.  K.  Hawley, 

David  Hinman, 

W.  W.  Hollman, 

W.  H.  Horslman, 

A.  H.  Inskeep,  . 


Ploughs, 


■? 

-s 

-  Lamps, 

-  Carriage  Springs, 

-  Sausage  Stuffer,     . 

-  Horse  Rakes, 

-  Boilers  and  Steamers, 

•  Seeding  Machines, 

-  Skiving  Machines, 

-  Carriage  Tops, 

-  Spirit  Level, 

-  Seeding  Machines, 

-  Railroad  Car  Seats, 

-  Cotton  Seed  Planters, 

-  Thimble, 

-  Cooking  Stoves, 

-  Folding  Chair, 
Churn, 

Forming  Hat  Bodies, 

•  Washing  Machine, 
■  Seeding  Alachines, 


f  W.  D.  Johnson, 

Morris  L.  Keen, 

Asa  M.  Keith, 

John  C.  Kimball, 

Nelson  J.  Knapp,   . 

Jesse  Ladd,  • 

Augustus  Lafever, 

John  S.  Lash, 

Wm.  Lees, 

Ferdinand  C.  Lishte, 

(}.  Lindsay  and  Wm.  Cameron, 

John  H.  Lyon, 

Murdock  Lylle, 

Jacob  Maize, 

W.  A.  McDonald, 

E.  and  B.  Miller, 

Henry  Miller, 

Jonathan  H.  Mitchell, 

Wm.  Morrison, 

Wm.  O'Mell, 

George  T.  Parkhurst, 

Sti  phen  B.  Peet,     . 

John  G.  Perry, 

Orris  Pier, 

Daniel  R.  Prindle, 

S.G.Randall, 

J.  A.  Safford  and  J.  W.  Chase, 

Francis  C.  Shaffer, 

Thaddeus  S.  Scoville, 

Harvey  Sloan, 

C.  A.  Smith, 

P.  M.  Smith  and  T.  T.  Collier, 

James  C.  R.  Sleirly, 

David  Stewart, 

J.  H.  Swan, 

James  Taylor, 

James  S.  Taylor,     . 

George  W.  tolhurst, 

M.  L.  Tourlclelt,    . 


442 


Jndex. 


148. 

Improvement  in  Hyiromelcr,     . 

Louis  S.  Ullmnnn, 

149. 

Weighing  Urain,  &c.. 

John  Van  Hnrne, 

150. 

Raking  and  Loading  Hay, 

'I'homas  J.  Wallace, 

151. 

Carpenters'  Rule, 

H.  Whitmore  and  D. 

M.  Smith, 

152. 

Corn  Planters, 

Charles  M'hitakcr, 

153. 

Grates, 

J.S.Williams, 

154. 
155. 

I  Ploughs, 

W.  B.  Williams,     . 

156. 

Rotary  Motion, 

Albert  Broughton, 

, 

157. 

Cover  for  Stove  Plates, 

J.  H.  Gould, 

158. 

Brick  Machines,                 . 

James  A.  Hamer  and  Norris  Maris, 

1.59. 

Calendar  Clocks, 

S.  P.La  Due, 

160. 

Straw  Cutters, 

Joseph  B.  Okey,     , 

161. 

Breech-loading  Fire  Arms, 

Joseph  Rider, 

162. 

Sewing  Machines, 

Joseph  C.  Silvey, 

16.3. 

Apparatus  for  Feeding  Pegs, 

Seth  D.  Tripp, 

164. 

•  Scales, 

Andrew  Turnbull, 

165. 

Clothes  Dryer, 

O.  II.  Waters, 

166. 

Lamps, 

Lewis  White, 

167. 

Planetarium, 

Lemuel  Allen, 

168. 

Slide  Valves  in  Steam  Engines, 

Astley  C.  Ancona, 

169. 

Grain  Separators. 

P.  J.  Anknev  and  D. 

McGreevy, 

170. 

Mortising  Machine,            .        ' 

W.  R.  Axe,' 

171. 

Steam  Engines, 

Horace  Bertholet, 

172. 

Changeable  Stencil, 

Jonathan  Bigelow, 

173. 

Manufacture  of  Thimbles, 

Peter  S.  Bishop,     . 

174. 

Washing  Machine, 

Alpheus  Bissell, 

17.5. 

— ^ —  Grain  Separators, 

J.  L.  Booth, 

176. 

Saddle-trees, 

J.  H.  Boyd, 

177. 

Steam-pressure  Indicator, 

Samuel  W.Brown, 

178. 

Sash  Fastener, 

Morgan  Chittenden, 

179. 

Hydraulic  Presses, 

M.  H.  Clark, 

180. 

Apple-parer, 

Richardson  T.  Clark 

181. 

Stoppers  for  Preserve  Cans, 

V.  P.  Corbelt, 

182. 

Apparatus  for  Reefing  Sails, 

George  B.  Cornish, 

183. 

Steadying  Logs  in  Saw  Mills, 

Riley  Doty, 

184. 

Lamps, 

John  L.  Drake, 

185. 

Derricks.     . 

Eugene  Duchamp, 

186. 

Coffee  Pots, 

Oliver  T.Eddy, 

187. 

Steam  Boiler  Gauge, 

Moses  G.  Farmer, 

188. 

Horse  Power  Machines, 

L.  R.  Faught, 

189. 

Operating  Crozing  knives. 

George  Finn, 

190. 

Railroad  Car  Seats, 

Eli  Wheeler, 

191. 

Treating  Pyritous  Ores, 

John  Fretz, 

192. 

■  Warping  Yarn, 

R,  Garsed  and  C.  De 

nn, 

193. 

Churn, 

Samuel  Gissingcr, 

194. 

Galvanic  Battery, 

Eugene  Grenet,  Jr., 

195 

Casting  Journals, 

C.  W.  Griffith,        . 

196. 

Cooling  Liquids, 

Valentine  Hall, 

197. 

Lamps, 

Halvor  Halvorson, 

198. 

. •  Trolling-bait  for  Catching  Fish, 

Rdey  Haskell, 

199. 

Tailors'  Shears, 

Rociins  Heinsich, 

200. 

Variable  Exhaust  Sleam  Engines.W.  M.  Hurlberl, 

201. 

—  Steam  Trap, 

E.  T.  Jenkins  and  F 

B.  Policy,    . 

202. 

Boilers,       . 

Christian  Kieffer, 

203. 

Bung-hole  Borer  and  Reamer, 

Josiah  Kirby, 

204. 

Seed  Planters, 

Levi  L.  Lancaster, 

205. 

Regulalor  for  Heating  Appardtus.L.  W.  Leeds  and  C. 

Vaux,' 

206 

Approach-opening  Gate, 

Julius  S.Lloyd, 

207 

Water  Indicator  for  S.  Boilers, 

George  Lufz, 

208 

Method  of  Making  Soap, 

Augustus  Miller, 

209 

Iron  Spoons, 

G.  I.  Mix, 

210 

Carpet  Fastener,    . 

George  G.  Noyes, 

Index. 


443 


211. 

[mprovement  in  Rnilrond  Chairs, 

W.  A.  Nugent, 

377 

212. 

Horizontal  Water-wheel, 

.Inhn  K.  O'^eil, 

ib. 

213. 

Comiiosition  for  Tanning, 

Thomas  S.  Page, 

ib. 

214. 

Boring  and  Mortising  Machine, 

Collin  G.  Pollock, 

ib. 

215. 

Feeding  Printing  Presses, 

C.  Potter,  Jr.,  and  C.  B.  Cottrell, 

ib. 

216. 

Burners  for  Vapor  Lamps, 

Wm.  H.  Racev, 

ib. 

217. 

Insect  Povviler-biower, 

P.  Keynard  and  V.  Varin, 

ib. 

218. 

Threshing  Machines, 

Joshua  Rollman, 

ib. 

219. 

Horse  Power  Machines,     . 

Gelston  Sanford,     . 

378 

220. 

Tops  for  'J'ables,     . 

Nathan   Sargent, 

ib. 

221. 

Straw  Cutters, 

C.  Schulize  and  J.  F.  Shrceder,     . 

ib. 

222. 

Sewing  Machine  Needles, 

Wm.  W.  Shipman, 

ib. 

223. 

Electrical  Heating  Apparatus, 

George  B .  Simpson, 

ib. 

224. 

Constructing  Matrices,  &c., 

John  Joseph  Charles  Smith, 

ib. 

22.5. 

Making  Lightning  Conductors, 

Charles  Stearns, 

ib. 

226. 

Horse  Rakes, 

Theodore  J.  Sleffe, 

ib. 

227. 

Hominy  Mills, 

George  Slrausc, 

ib. 

228. 

Bridges,      . 

David  H.  Van  Duzer, 

ib. 

229. 

Take-up  for  Trimming  Looms, 

Samuel  Walker,     . 

ib. 

230. 

Photographic  Printing  Machine 

Charles  Fontayne, 

ib. 

231. 

Cut-oft' Gear  for  Steam  Engines 

Henry  Whiltiriglon, 

ib. 

232. 

Washing  Machine, 

Asbury  Wilkinson, 

ib. 

233. 

Registering  Apparatus, 

Jephtha  Avery  Wilkinson, 

379 

234. 

Try -cock  lor  Steam  Boilers, 

John  F.  Cook, 

ib. 

235. 

Railroad  (Chairs, 

Henry  W.  Gray,    . 

ib. 

236. 

Presses, 

Horatio  Francis  Hicks, 

ib. 

237. 

Deep-sea  Sounding  Apparatus, 

George  W.  McCord, 

ib. 

238. 

Shaping,  &c..  Backs  of  Books, 

G.  H.  Sanborn  and  J.  E.  CofTin, 

ib. 

239. 

Stoves, 

Thomas  Shaw, 

ib. 

240. 

Converting  Rotary  Motion, 

A.  T.  Underbill,     . 

ib. 

241. 

Perforating  Hat  Bodies, 

Wm.  F.  Warburton  and  Wm.  B. 

\tkin,  ib. 

242. 

Distilhng  Liquids  from  Coal  Tar,  Morris  L.  Keen, 

ib. 

243. 

Churn, 

Abel  Austin, 

ib. 

244. 

Rotary  Blower, 

Wm.  B.  Barnard  and  E.  Jordan, 

ib. 

245. 

Camp  Stool, 

Elbridge  G.  Belknap, 

ib. 

246. 

Seed  Planters, 

Lewis  Reese  Carpenter, 

ib. 

247. 

■  Preparing  Tobacco  for  Pressing 

E.  S.  Collin  and  T.  N.  Read, 

ib. 

248. 

Splitting  Welts,     . 

J.  Critcherson  and  E.  S.  Noulton, 

ib. 

249. 

Harvesters, 

Tobias  Cruraling, 

ib. 

250. 

Reels  for  Harvesters, 

George  S.  Curt.s, 

380 

251. 

Harvesters, 

Jacob  D.  Custer, 

ib. 

2.52. 

Telegraphic  Cable, 

J.  S.  Davison, 

ib. 

253. 

■  Bedstead, 

Eben  Eaton, 

ib. 

254. 

Coloring  Woolen  Hats,    . 

G.  D.  Foote, 

ib. 

255. 

Rolling  Mills, 

John  and  George  Fritz,       » 

ib. 

256. 

Washing  Gas, 

Harvey  Guild, 

ill. 

257. 

Belt-hook,  Pliers,  and  Punch, 

N.  E.Hale, 

ib. 

258. 

Distilling  Oil  from  Coal,  . 

John  Howarth, 

ib. 

259 

Bedstead  Slats, 

Tyler  Howe, 

ib. 

260. 

Couches  in  Railroad  Cars, 

Edward  C.  Knight, 

ib. 

261. 

Screw-wrench, 

W.  Kuhlerischraidt, 

ib. 

262 

Moulding  Water-traps, 

James  .\.  Lowe, 

ib. 

263 

Cooking  Stoves,     , 

James  L.  Meafoy, 

ib. 

264 

Distributing  Fertilizers,      . 

Z.  N.  Morrel, 

ib. 

265 

Distilling  Oils  from  Coke, 

George  Mowbray,                 • 

ib. 

266 

Writing  Tablet, 

George  Monger, 

ib. 

267 

Bed-spring, 

S.  D.  Newbro', 

ib. 

268 

Wire  Cloth, 

Rufus  Nutting, 

ib. 

269 

Sloves, 

Oscar  Paddock, 

ib. 

270 

Hoes, 

Andrew  Patterson, 

381 

271 

Packing-boxes, 

E.  L.  Perkins, 

ib. 

272 

Mufls, 

Jane  Phillips, 

ib. 

273 

Hoops  of  Skeleton  Skirts, 

Joseph  F.  Pond, 

ib 

444 

274.  Iniprnvptncnl  in  Cotton  Bales, 

275. Spring  Hinge, 

276. Burglars'  Alarm, 

277.  Horse  Harnesses,    . 

278. Sieani  Punching  Machine, 

279. Second  Hands  of  Slop-watches, 

2tJ0. Safely  Envelope, 

281 Gas  Burners, 

282 Chamber  Utensil, 

283. Scouring  &  Hulling  Buckwheat, 

284. Smut  Machine, 

28.'). Seed  Plante.s, 

286. Stoves, 

287. Abdominal  Supporter, 

288 -  Raising  Water, 

289. Hand  Punch, 

290. Cotton  Gins, 

291. Sheet  Metal, 

292. Door  Spring, 

293. Slave  Machine, 

294. Cigar-wrappers, 

295. Heels  of  Boots  and  Shoes, 

296.  Bungs  of  Casks, 

297. Portable  Gas-holder, 

298. Grain  Separators, 

299.  ■ Making  Gas  from  Wood,  ? 

300. Making  Gas  from  Rosin,  .  5 

301.- Hare's  Hjdro-oxvgen  Light, 

EXTESSIOS. 

1.  Improvement  in  Cooking  Stoves, 
2. Tripping  Cut-oft' Valves, 

KK-ISSUES. 

1. Revolving  Fire  Anns, 

2. Iron  Fences, 

3. Straw  Cutters, 

4. Sewing  Machines, 

5. Lamps, 

6. Heating  Elevated  Ovens, 

7. India  Rubber  Fabrics, 

8. Bending  Metal  Pipe, 

9. Cultivator  Teeth, 


Index. 


C.  W.  Pyle, 

('.  J.  Rooney  and  David  Ronshaw 

Abbott  Q.  Ross, 

John  Rouse, 

John  Sparrow, 

Peter  .M.  Satzell, 

Will.  J.  Stetson, 

John  Stevens  and  John  Johnson 

J.  C.  Stoddard, 

Joseph  N.  Treadwell, 

Richard  Ward, 

S.  J.  Wasterburg, 

C.  L.  Whitney  and  Samuel  Reed, 

A.  B.  Weaver, 

Zalter  F.  Wilder, 

Reuben  Wood, 

John  Wilson, 

Henry  W.  Wimshurst, 

O.  D.  Barrett, 

James  Decker, 

Francis  Dixon, 

Luther  Hall, 

John  Keane, 

James  McFarlan, 

Jcrterson  IVash, 

August  Schmidt, 

George  Hand  Smith, 


\  Reaping  Machines, 

Magnetic  Printing  Telegraphs, 

{  Threading  Screw  Blanks, 

Waste  Device  for  Hydrants, 

Sewing  Machines,  . 

Clothes  Dryers, 

]■  Mowing  Machines,  , 
J 

DESIGNS. 

For  Handles  of  Spoons  and  Forks, 

Carpet  Pattern, 

Handles  ol  Spoons,  Forks,  &c., 

Skating  or  Riding  Cap  for  Ladie: 

Cooking  Stove, 

Cylinder  Stoves, 

Sewing  Machine,  . 

Gas  Cocks,  &c., 


C.  J.  Woolson, 
Frederick  E.  Sickles, 

Wm.  S.  Lavely  and  J.  M.  Cooper 

Henry  Jenkins, 

Jacob  H.  Mum  ma, 

John  W.  Marsh, 

William  Fulton, 

P.  A.  Palmer, 

Henry  Goodyear, 

J.  Perkins  and  Wm.  H.  Burnet, 

David  B.  Rogers, 

Cyrus  McComiick, 

Royal  E.  House, 

Elliot  Savage, 

John  Calver, 
O.  L.  Reynolds, 


Samuel  .Morrill, 

ib. 

Ephraim  Ball  and  Ball  &  Butler, 

ib. 

Philo  B.  Gilbert, 

38.5 

Elmira  J.  Ney, 

ib. 

Henry  Hubbard, 

ib. 

Eliza  A.  Mufdock, 

ib. 

John  Martino, 

ib. 

J.  .Martino  and  James  Horton, 

ib. 

S.  B.  Ellithorp, 

ib. 

B.  M.  Johnson, 

ib. 

Index.  445 

Adriatic — Particulars  of  the  Steamer                 .                         •  .             388 

Alarm  Drawer  Lock — Notice  of  A.  W.  Decrow's  Safety  .                          143 

Alloy  for  Steel— On  tlie  Use  of  Tungsten  as  an                        .  .             207 

Alloys — On  the  Heat  Conducting  Power  of                   .  .                          340 

Aluminium — Dumas'  Letter  on  Bronze  of                                  .  .               62 

American  Statistics — A  Coincident  Period  in                .  .                         293 

Ammonia — Method  of  Manufacturing                                          .  .             402 
Arches  of  Wood  or  Cast  Iron  for  Bridges — Formula  and  Table  for  Proportioning     301 

Artificial  Wood — Process  for  Making                              .  .                         206 

Atmospheric  Electricity — By  J.  P.  Espy,           .                          .  .             272 

Spring  for  Railroad  Cars— Notice  of  G.  M.  Alsop's  .                         406 

Aurora  of  August  28th,  1859. — Remarks  on  the                          .  .              352 

Axle  Boxes  not  requiring  Lubrication,                            .  •                            14 

Barometer — A  New  Form  of                               ...  405 

Bessemer's  Process  for  the  Manufacture  of  Iron  and  Steel,  .                         390 
Bibliographical  Notices. — 

Geological  Survey  of  Canada,  By  Sir  W.  E.  Logan,  .               66 

Chemistry  and  Metallurgy  of  Copper,  By  A.  S.  Piggot,  .                            69 

Iron  Manufacturer's  Guide  to  Furnaces,  &c.,  in  the  U.  S.  By  J.  P.  Lesley,       70 

Conservatory  Journal  in  Massachusetts,                            .  .71 

Binocular  Vision  elucidating  the  Principle  of  the  Stereoscope — Experiments  in  212 

Birds— On  the  Use  of                   .                           .                           .  .43 

Bridges — Formula  and  Table  for  Proportioning  Arches  of  Wood  or  Cast  Iron  for     301 

Bronze  of  Aluminium — Dumas'  Letter  on                                   .  .               62 

Buttons — A  New  Material  for                 .                         .  .                         357 

Champion — Particulars  of  the  Steamer                                       .  .             345 

Chemical  Balance — Description  of  a  New                       .  .                            191 

Chemistry  and  Metallurgy  of  Copper, — Notice  of  A.  S.  Piggot's  .               69 

Chromo-photography — BackshcU's  Process  of                .  .                            139 

Circle — Approximate  Quadrature  of  the             .                           .  .              284 

City  Passenger  Railroad  Cars — Motive  Power  for          .  .                           359 

Coal  as  an  Aid  to  Industrial  Progress,                 .                           .  .              1.31 

in  Locomotive  Engines — On  Burning  Welsh  Steam  .                              6 

On  the  Relative  Values  of  Coke  and  88,  147.  222 

in  Prussia  and  Great  Britain — Supply  of                              .  ,    194,  357 

Tar — Proximate  .Analysis  of            .                           .  .                           344 

Combustion  of  Wood — The  Use  of  Soluble  Glass  for  Preventing  the  .             284 

Commodore  Perry— Particulars  of  the  Steam  Ferry  Boat  .                           343 

Condenser — Notice  of  Two  Tubes  taken  from  Pirsson's  Fresh  Water  .              214 

Conservatory  Journal  in  Massachusetts — Notice  of  the  .                            71 

Crystalotype  Process  in  Oil  Colors — Notice  of  Mr.  Eddy's  .               65 

De  Soto — Particulars  of  the  Steamer 
Disinfecting  Powder— A  New 

Earth — Statistics  of  the  Population  of  the 

Work— Simple  Method  of  Calculating 

Earthenware —  A  Glaze  for 

Electric  Loom — Notice  of  Bonelli's 

Electric  Telegraph — Origin  of  the 

Electricity  in  Submarine  Telegraphs — Theory  of 

J.  P.  Espy,  On  Atmospheric 

Note  on  the  Relation  of  Common  and  Voltaic 

Electro-telegraphic  Experiments — Submarine 
Progress 


Electrotype  Work — On  the  Durability  of 
Embroidery  by  Machinery, 
Engeenere — Ye  Anatomic  of  Ye 
Engines — Substitute  for  Feed  Pumps  and  Donkey  .  .  2 

Engravings  by  Photography — On  the  Production  of  .  141 

Vol.  X.XXVIII — Third  Series.— No.  6 December.  1859.  38 


285 
357 

198 

221 

190 

196 

398 

52,  132,  199,  209 

272 

122 

292 

43 

124 

181,273,  337 


446 


Index. 


Elhan  Allen  and  Com.  Perry — Particulars  of  the  Steam  Ferry  Boats 

Explosion  on  Board  the  Steamship  Grc;it  Eastern, 

Explosions  of  Steam  Boilers— Association  for  the  Prevention  of 


348 

277 

95 


Feed  Pumps  and  Donkey  Engines— Substitute  for                   .  .2 

Fire  Shells — Means  of  Demonstrating  the  Working  of  Liquid              .  213 

Flax  for  the  Manufacture  of  Textile  Fabrics — Process  for  Separating  the  Fibres  of  400 

Fog  Signals  by  Sounds — Remarks  on                  .                           .  .61 

Foundations — Remarks  on  llndersunk                            .                         ,  366 

Freezing  Point  of  Water  in  Capillary  Tubes— On  the             .  .             356 

Fuel— On  Water  Boiled  Without          ...  64 

Fbanklin  Institute. 

Proceedings  of  Monthly  Meetings, 
Committee  on  Science  and  the  Arts. 

Report  on  Charles  Gordon's  Improved  Protractor 

J.  W.  Fawkes'  Steam  Plough, 


64,  142,  214,  286,  358,  406 


65 
215 


General  Admiral— Particulars  of  the  Steam  Frigate 

Warren — Particulars  of  the  Steam  Ferry  Boat 

Geological  Survey  of  Canada,  by  Sir  W.  E.  Logan, — Notice  of  the 

Gilding  Textile  Fabrics, 

Girders — Stephenson  and  Alderson  on  the  Deflexion  of 

Glass  for  Preventing  the  Combustion  of  Wood — The  Use  of  Soluble 

Glaze  for  Earthenware, 

Great  Eastern — Details  of  the  Steamer 

, — Notice  of  the  Explosion  on  Board  the  . 

Gun  Making  at  Woolwich  Arsenal, 

Guns  are  Made — How  Great  . 

Governor — Jensen's  Marine  Engine       .  . 

Hailstorm  and  Tornado  in  the  City  of  Philadelphia — Notice  of  a 
Hat — Notice  of  Warburton's  Patent  Perforated 
Heat  Conducting  Power  of  Alloys, 

Metals, 

Horn  by  Rolling — On  the  Manufacture  of 

Hughes'  (Prof)  System  of  Type  Printing  Telegraphs, 

Hydraulic  Lift  at  the  Victoria  Docks — Description  of  the 


140 
347 


284 
190 
386 
377 
211 
195 
397 

143 
358 
340 

189 

211 

44,  125 

293 


Iron  and  Steel —  Bessemer's  Process  for  the  Manufacture  of    .                         .  390 

Destructive  Effect  of  Red  Lead  upon                          .                           .  63 

Manufacturer's  Guide  to  the  Furnaces,  &c.,  of  the  U.  States, — Notice  of  the  70 

, — On  the  Co-efficients  of  Elasticity  and  Rupture  in  Wrought                 .  154 


Japan,  its  Industry  and  Meteorology, 

Jensen's  Marine  Engine  Governor, 

John  Brooks — Particulars  of  the  Steamer  • 

Joule's  Unit  Verified  by  J.  P.  Espy, 

Lamp  for  Burning  Coal  Oils, — Notice  of  I.  N.  Coffin's 
Level, — Notice  of  Jos.  Hoskin's  Sight  Adjustable  Spirit 
Life  at  any  Age  from  5  to  60  Years, — Expectations  of  . 

Lighthouses, — Notice  of  Water  in 
Light, — On  a  New  Action  of 

, — On  the  Persistent  Activity  of 

Liquid  Fire  Shells, — Simple  Means  of  Illustrating  the  Working  of 
Lock, — Notice  of  A.  W.  Decrow's  Safety  Alarm  Drawer 
Locomotive  Engines, — On  Burning  Welsh  Steam  Coal  in 
, — On  the  Relative  Values  of  Coke  and  Coal  in 


257 

397 

62 

254 

287 
406 
213 
405 
2S4 
348 
213 
143 
6 
88,  147,  222 


Index.  447 

Locomotives, — Description  of  a  Magnetic  Apparatus  for  Adding  Adhesive 

Force  to  ihp  Driving  Wlieels  of  .  .  289 
Loom, — Notice  of  Bonelli's  Electric  .  .  196 
Lubricating, — A  New  Axle-box  not  requiring  .  ,  14 
Railway  Brakes,                   ■                          •                          .  80 

Magnetic  Apparatus  for  Adding  Adiiesive  Force  to  the  Driving  Wheels  of 

Locomotives, — Description  of  a                .                           .  .              289 

Marine  Engine  Governor, — Jensen's                                  .                           .  397 

Marion  and  Gen.  Warren, — Particulars  of  the  Steam  Ferry  Boats  .             347 

Marsh,  (B.  V.j  Remarks  on  the  Aurora  of  Aug.  2Sth,  1859,                  .  352 

Mechanical  Steam  E.vpansion  Table,                   .                           .  .4 

Metallurgy  and  Chemistry  of  Copper, — Notice  of  A.  S.  Piggot's          .  69 

Metals, — On  the  Heat-conducting  Power  of      .                           .  .              189 
Meteorological  Tables,                               .                            72,  144,  216,  288,  360,  407,  408 

Meteorology  of  Japan,                 ....  257 

Mineral  Statistics  of  Great  Britain,                                    .                           .  141 

Musical  Diapason, — Remarks  on  a  Uniform      .                          .  .             207 

Oyster  Manufacture,                                   .                         .                          .  197 

Paper, — Process  for  Separating  the  Fibres  of  Wood  for  the  Manufacture  of  400 

Photographic  Views  of  the  Philadelphia  Water  Works, — Notice  of  .             286 

Photography, — Backshell's  Process  of  Chromo-              .                           .  139 

, — Production  of  Engravings  by                                .  .              141 

Pirsson's  Fresh-water  Condenser, — Notice  of  two  Tubes  taken  from  214 

Pistol, — Notice  of  C.  Sharp's  Breech-loading  Repeating  Pocket  .             358 

Plough,— Report  on  J.  W.  Fawkes' Steam                     .                          .  215 

Population  of  the  Earth,— Statistics  of  the                                    .  .              198 

Preserving  Jars, — Notice  of  A.  Stone  &  Co.'s  Glass      .                          .  65 

Printing  Names  of  Subscribers  on  Newspapers, — Notice  of  Riefs  Machine  for            28 

Prosser,  (T.)  On  Steam  and  its  Condensation,                .                           .  73,  217 

Protractor, — Report  on  C.  Gordon's  Improved                            .  ,               66 

Quadrature  of  the  CircIe.^An  Approximate                  .                         .  384 

Railroads, — Suggestions  respecting  the  Superstructure  of         .  .1 

Railway  Brakes, — On  Lubricating          ...  80 

Carriages.— Arranging,  &c..  Cylindrical,  Conical,  or  Spiral  Steel 

Springs  for             .                           .                           .  .145 

-^— —  Cars, — Motive  Power  for  City  Passenger         .                            .  359 

— — , — Notice  of  G.  M.  Alsop's  Atmospheric  Spring  for  .             406 

Fares, — On  Cheap                      ...  15 

Red  Lead  upon  Iron, — On  the  Destructive  Elfect  of                  .  .63 

R.  R.  Cuyler, — Particulars  of  the  Steamer                      .                         .  346 

Serrill,  (E.  W.)  Description  of  a  Magnetic  Apparatus  for  Adding  Adhesive 

Force  to  the  Driving  Wheels  of  Locomotives,        .  289 

Signals  by  Sounds, — On  Fog      .                          .                          .  .61 

Soluble  Glass  to  prevent  the  Combustion  of  Wood, — The  Use  of        .  884 

Spirit  Level, — Notice  of  Jos.  Hoskin's  Sight  Adjustable           .  .             406 

Spirometer, — Notice  of  Code,  Hopper  &  Co.'s                .  543 

Spring  Balance  by  Dana  Bickford, — Notice  of  a                       .  .               ib. 

for  Railroad  Cars, — Notice  of  G.  M.  .Msop's  .\tmospheric        .  406 

Springs  for  Railway  Carriages, — Hanging  and  .•Vrranging  Cylindrical,  Conical, 

or  Spiral  Steel                       .  .               145 

Statistics, — A  Coincident  Period  in  .American                 .                           .  293 

Steam  and  its  Condensation,  by  T.  Prosser,                                  .  73,  217 

Boiler  Explosions, — Association  for  the  Prevention  of                 .  95 

Boilers, — Description  of  Mann's  Safety  Apparatus  for  .             369 


388 

Great  Eastern, 

386 

345 

John  Brooks, 

62 

348 

Marion, 

347 

285 

R.  R.  Cuyler, 

346 

348 

M'yoming, 

267 

349 

140 

Yorktown, 

139 

347 

448  Index. 

Steam  Boilers, — Experiments  with  the  Horizontal  Fire  Tube,  and  Martin's  Water 

Tube  Boilers  on  board  the  U.  S.  St.  Frigate  San  Jacinto,  81 

Coal  in  Locomotive  Engines, — On  burning  Welsh                     ,  6 

Engineering  in  1859,        .  .  .  296,  3« I 

Engines,— Substitute  for  Feed  Pumps  and  Donkey                       .  2 

Expansion  Table  by  J.  H.  Warner, — Mechanical           .                         .  4 

Plough, — Report  on  Fawkes'        .                         .                         .  215 

Steamers, — Particulars  of  the 

Adriatic, 

Champion, 

Com.  Perry, 

De  Soto, 

Elhan  Allen, 

General  Admiral, 

General  Warren, 

Steel, — Bessemer's  Process  for  Manufacturing  Iron  and           .                         .  390 

, — Experiments  on  the  Use  of  Tungsten  in  Alloying                      .  207 

Stereoscope, — Experiments  in  Binocular  Vision  elucidating  the  Principles  of  the  212 

Stone, — Notice  of  Experiments  on  the  Strength  of  Building               .  272 

Stove, — Notice  of  P.  Shriener's  Gas  Consuming                       .                         ,  286 

Straw  Matting,                  ....  347 

Telegraph, — On  the  Origin  of  the                      .                         ,                         .  398 

Telegraphic  Experiments, — Submarine                           .                         .  292 

Progress, — Electro-  .  .  .43 

Telegraphs  and  Methods  of  Insulation, — Hughes's  System  of  Type-printing        44,  125 

, — Theory  of  Electricity  in  Submarine  .  52,  132,  199,  259 

Textile  Fabrics, — Process  for  Separating  the  Fibres  of  Flax  for  the  Manufacture  of    40 

Titanium, — Large  Specimen  of                           ...  212 

Tornado  and  Hailstorm  in  the  City  of  Philadelphia, — Notice  of  a      .  143 
Trautwine,  (J.  C._)  Formula  and  Table  for  Proportioning  Arches  of  Wood  and 

Cast  Iron  for  Bridges,                   .                           .  301 

On  the  Superstructuie  of  Railroads,            .                           .  1 

Tungsten  or  Wolfram  in  Alloying  Steel, — On  the  Use  of                     .  207 

Undersunk  Foundations, — Remarks  on              .                         .                         .  366 

Valve, — Notice  of  J.  Higginbotham's  Improved  Stop,                             .  359 

Velocity  on  Weight, — Stephenson  and  Alderson  on  the  Effect  of                    .  96 

Vision  Elucidating  the  Principles  of  the  Stereoscope, — Experiments  in  Binocular  212 

Warner,  (J.  H.)  On  Mechanical  Steam  Expansion  Table,                                .  4 

Water  Boiled  without  Fuel,                      ...  64 

In  Lighthouses, — Notice  of                      .                         .                         .  406 

' Works, — Notice  of  Photographic  Views  of  the  Philadelphia    .  286 

Weight — Stephenson  and  Alderson  on  the  Effect  of  Velocity  on                      .  96 
Wheel   Used  on  the  Mine  Hill  and  Schuylkill  Haven  R.  R.  Incline  Planes, — 

Notice  of  the  Rendering  .  .  .65 

Wood, — Connexion  Between  the  Structure  and  the  Physical  Properties  of  40 

, — Process  for  Making  Artificial                  .                           .                           .  206 

for  Paper  Making — Process  for  Separating  the  Fibres  of              .  400 

Wyoming, — Particulars  and  Performance  of  the  V.  S.  Steamer  .     267, 349 

Yorktown, — Particulars  of  the  Steamer                           .                         .  139 


T  Franklin  Institute, 

1  Philadelphia 
F8  Journal 

V.68 

Ptiysiul'g. 


Engineering 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


^""'N  sroR,,QE 


